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Ces  tas  d'ordures  du  coin  des  bornes,  ces  tombereaux  de  boue  cahotos  la  nuit  dans  les 
rues,  ces  affreux  tonneaux  de  la  voirie,  ces  fetides  (  coulements  de  fange  souterraine  que  le 
pave  vous  cache,  savez  vous  ce  que  c'est?  C'est  de  la  prairie  en  fleur,  c  est  de  I'herbe 
verte,  c'est  du  serpolet  et  du  thym  et  de  la  sauge,  c'est  du  gibier,  c  est  du  betail,  c  est  le 
mugissement  satisfait  des  grands  boeufs  le  soir,  c'est  du  foin  parfumo,  c  est  du  ble  dore.  c'est 
du  pain  sur  voire  table,  c'est  du  sang  chaud  dans  vos  veines,  c'est  de  la  sante.  c'est  de  la 
joie,  c  est  de  la  vie.  Ainsi  le  veut  cette  creation  mysterieuse  qui  est  la  transformation  sur 
la  terre  et  la  transfiguration  dans  le  ciel. 

'  Rendez  cela  au  grand  creuset ;  votre  abondance  en  sortira.  La  nutrition  des  plaines 
fait  la  nourriture  des  hommes. 

'  Vous  etes  maitres  de  perdre  cette  richesse,  et  de  me  trouver  ridicule  par-dessus  le 
marche.   Ce  sera  la  le  chef-d'oeuvre  de  votre  ignorance  ' 

■Victor  Hugo  (Les.  Migerahles) 
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PREFACE 

TO 

THE    SECOND  EDITION 


Since  the  appearance  of  the  Fh'st  Edition,  scarcely 
eighteen  months  ago,  several  events  have  occurred  which 
are  calculated  to  impress  the  open-minded  sanitarian. 
Among  these  may  be  mentioned  :  — 

The  temporary  ruin  of  a  flourishing  town  on  the 
south  coast  by  the  leakage  of  water-closets  into  a  public 
well. 

The  expenditure  of  200,000L  by  the  ratepayers  of 
London  to  rectify  the  sanitary  imperfections  of  the 
Board  Schools. 

The  spending  of  26,000L  by  a  Country  Public  School 
of  400  boys  to  correct  sanitary  errors  upon  which 
13,000?.  had  originally  been  spent. 

The  condemnation  of  the  sanitary  arrangements  of 
the  only  big  Public  Boarding  School  remaining  in  the 
City  of  London. 

Again,  the  unqualified  condemnation  of  the  Aldershot 
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sewage  farm  in  a  time  of  peace  is  a  fact  which  does  not 
augur  well  for  the  health  of  our  soldiers  in  time  of  war ; 
and,  finally,  the  recent  demonstration  by  the  Medical 
Officer  of  the  London  County  Council,  that  the  health 
of  the  '  Central  Districts '  of  London  is  worse  than  that 
of  any  of  our  big  manufacturing  towns,  gives  us  a  right 
to  question  the  perfection  of  sanitary  measures  which, 
originating  in  London,  have  been  thrust  upon  the  country 
at  large  by  hasty,  though  well-intentioned,  legislation. 

The  '  Parish  Councils  Act '  and  the  new  '  Thames 
Conservancy  Act '  will  increase  the  urgency  of  many 
of  the  problems  with  which  the  author  deals,  and  he 
trusts  that  this  new  edition  may  be  of  service  to  the 
inhabitants  of  rural  districts  by  showing  them  how 
they  may  grapple  with  their  sanitary  difficulties  without 
incurring  a  ruinous  expenditure. 

The  author  gratefully  acknowledges  the  generous 
criticism  of  the  First  Edition  by  the  Press.  Not  a  single 
critic  has  suggested  that  the  principles  advocated  are 
otherwise  than  sound  ;  but,  notwithstanding  this  admis- 
sion, there  are  some  who  seem  to  think  that  the  author 
is  '  crying  in  the  wilderness,'  and  that  his  simple  re- 
commendations are  '  counsels  of  perfection.' 

If  the  principles  advocated  are  sound,  there  can  be 
no  doubt  as  to  their  ultimate  adoption,  and  the  increas- 
ing experience  of  the  author  enables  him  to  say  that 
the  following  of  his  '  counsels  of  perfection  '  is  both  easy 
and  economical. 
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Moreover,  signs  are  not  wanting  that  the  author's 
'  wilderness  '  is  beginning  to  be  peopled.  Not  only  is 
his  advice  being  sought  with  increasing  frequency,  but 
he  is  glad  to  observe  that  some  of  the  leading  County 
Medical  Officers  (notably  Dr.  E.  Seaton  in  Surrey  and 
])r.  Maxwell  Ross  in  Dumfriesshire)  are  urging  their 
rural  populations  to  trust  to  the  scavenger  rather  than 
to  the  sewer. 

There  is  a  large  amount  of  new  matter  in  the  present 
edition,  which,  in  spite  of  the  omission  of  much  which 
appeared  in  the  first  edition,  includes  more  than  fifty 
additional  pages. 


30  WiMPOLE  Street,  W. 
Novemoer  1894. 


PEE  FACE 

TO 

THE    FIKST  EDITION 


Eight  of  the  thirteen  chapters  of  this  work  have,  in 
whole  or  in  part,  been  previously  published.  Chapter  11, 
formed  the  subject  of  a  '  free  lecture '  delivered  at 
University  College,  London,  in  1892,  and  was  subse- 
quently published  in  the  Lancet,  Chapter  III.,  '  On  the 
Shortcomings  of  Some  Modern  Sanitary  Methods,'  was 
delivered  as  an  address  to  the  Sanitary  Institute  at  its 
annual  meeting  in  1887.  This  chapter  has  been  trans- 
lated into  German,  and  has  been  published  by  Wagner 
of  Graz  with  the  title,  Die  Nachtheile  einiger  neueren 
sanitdreyi  Methodeyi,  Chapter  IV.,  *  The  Living  Earth,' 
was  written  for  an  address  delivered  at  Brighton  in  1891, 
when  the  author  filled  the  office  of  President  of  the 
section  of  Preventive  Medicine  at  the  Health  Congress 
held  in  that  town. 

Chapters  V.,  VL,  YII.,  and  XII.  formed  part  of  a 
handbook  written  in  1884  at  the  request  of  the  Council 
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of  the  Health  Exhibition,  which  was  held  in  London  in 
that  year,  and  they  are  incorporated  in  this  work  by 
arrangement  with  Messrs.  W.  Clowes  &  Sons,  who  own 
the  copyright  of  the  Health  Exhibition  Handbooks. 

That  part  of  Chapter  VII.  which  deals  with  the  subject 
of  '  Hygienic  Units '  was  contributed  to  the  '  Medical 
Magazine '  in  1892. 

Chapter  XIII.,  '  The  Story  of  Bremontier,'  formed 
the  subject  of  an  address  delivered  in  York  in  1886 
during  a  Health  Congress  held  in  that  city  under  the 
auspices  of  the  Sanitary  Institute. 

Chapters  I.,  VIII.,  IX.,  X.,  and  XI.  have  not  been 
previously  published. 

Although  the  work  has  been  written  in  a  somewhat 
desultory  manner  during  the  past  nine  years,  the  author 
has  always  had  in  view  the  publication,  as  a  whole,  of  the 
parts  of  which  it  is  composed.  The  reader  will  find  that 
in  each  chapter  a  different  set  of  facts  is  marshalled  in 
illustration  of  the  central  idea,  and  that  the  amount  of 
overlapping  of  the  chapters  is  not  more  than  in  any 
case  would  have  been  inevitable.  The  repetition  of  an 
important  fact  is  often  advisable,  and  doubly  advisable 
when  such  repetition  is  for  the  purpose  of  bringing  it 
into  new  relations. 


May  1893. 
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CHAPTEE  I 

INTRODUCTORY 

In  the  ensuing  chapters  the  author  will  attempt  to  show 
that  many  of  the  hygienic  arrangements  which  have 
been  in  vogue  for  some  years  are  largely  based  upon 
erroneous  principles  ;  and  are,  therefore,  bad  from  many 
points  of  view,  scientific,  political,  moral,  economic,  and 
hygienic. 

The  title  of  '  Rural  Hygiene  '  has  been  chosen  because 
it  is  only  in  places  having  a  rural  or  semi-rural  character 
that  it  is  possible  to  be  guided  by  scientific  principles  in 
our  measures  for  the  preservation  of  health  and  the  pre- 
vention of  disease.  In  cities  the  hygienic  arrangements 
are  the  products  of  expediency  rather  than  principle,  and 
are  not  unfrequently  carried  out  in  defiance  of  the  teach- 
ings of  pure  science.  Overcrowding  is  encouraged,  and 
rivers  or  other  sources  of  water  are  recklessly  fouled, 
because  such  conditions  are,  or  are  supposed  to  be, '  good 
for  trade.'  Our  municipal  governors,  who  are  mainly 
selected  from  the  trading  classes,  and  the  majority  of 
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whom  have  had  no  scientific  training  of  any  kind,  are 
rarel|^  capable  of  looking  beyond  the  question  of  imme- 
diate profit,  which  to  them  seems  all-important.  If  a 
so-called  sanitary  measure  seems  likely  to  increase  the 
rateable  value  of  a  district  for  the  time  being,  that  is 
generally  regarded  as  sufficient  ground  for  action,  and 
money  is  recklessly  borrowed  to  carry  out  expensive  and 
half-considered  measures,  in  which  the  work  of  sanitation 
is  merely  begun  and  rarely  completed. 

The  hygienic  measures  of  cities  have,  for  the  most 
part,  been  hastily  adopted  in  order  to  escape  the  dangers 
which  are  inseparable  from  an  undue  concentration  of 
population.  They  may  be  compared  to  the  herculean 
method  which  was  practised  upon  the  stables  of  King 
Augeas,  and  although  we  may  admire  the  prowess  of 
Hercules,  we  can  feel  nothing  but  contempt  for  Augeas, 
who  would  have  been  happier  and  richer  had  he  kept  his 
oxen  in  a  rational  way. 

The  '  good  for  trade '  doctrine  is  fatal  to  sound  sani- 
tary measures,  because  Mr. '  Good  for  Trade  '  (as  Bunyan 
might  have  called  him)  will  not  for  a  moment  listen  to 
any  proposition  for  limiting,  however  slightly,  the  con- 
centration of  population.  '  Good  for  Trade  '  is  fond  of  big 
schemes,  the  money  for  which  is  borrowed,  and  so  long 
as  the  money  be  spent  he  does  not  much  care  upon  what. 
There  can  be  no  doubt  that  the  almost  unlimited  powers 
of  borrowing  which  our  municipalities  possess  have  been 
harmful  in  so  far  as  they  have  encouraged  sanitary  autho- 
rities to  act  precipitately  when  otherwise  they  would  have 
been  obliged  to  move  slowly  and  cautiously,  and  in  doing 
so  would  have  gained  their  experience. 

Mr.  '  Good  for  Trade  '  is  often  not  deficient  in  cun- 
ning, and  is  quite  capable  of  seeing  how  advantageous 
are  big  sanitary  schemes  for  landowners,  building  specu- 
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lators,  water  shareholders,  contractors,  and  the  crowd  of 
tradesmen  who  follow  m  their  train.  He  thoroughly 
understands  the  various  methods  hy  which  what  is  known 
as  *  bringing  down  the  Local  Government  Board  '  is 
brought  about,  and  then,  when  the  groaning  ratepayer 
complains,  he  protests  that  the  local  authority  is  helpless 
because  of  the  action  of  the  Government. 

The  title  of  '  Kural  Hygiene  '  has  been  chosen  not 
only  because  it  is  in  the  country  alone  that  Hygiene 
can  be  based  upon  jmnciples  rather  than  expediency,  but 
also  from  a  feeling  that  if  the  rural  element  be  entirely 
banished  from  our  towns,  and  if  the  fearful  concentration 
of  population  which  is  seen  in  the  modern  city,  both 
here  and  in  America,  be  allowed  to  proceed  unchecked 
we  are  in  a  fair  way  to  increase  rather  than  decrease  the 
liability  of  our  towns  to  suffer  from  epidemics. 

*  God  made  the  country  and  man  made  the  town,' 
said  the  poet  Cowper,  and  this  is  a  saying  which  is  not 
only  true  but  filled  with  deep  meaning  for  those  who 
are  interested  in  the  physical  and  moral  welfare  of  our 
populations.  It  is  to  be  hoped  that  rural  districts  will 
make  every  effort  to  retain  their  rural  character,  and 
that,  if  those  sanitary  measures  which  foster  overcrowd- 
ing be  forced  upon  them,  they  will  put  some  compensat- 
ing restraint  upon  the  owner  of  '  ehgible  sites '  and  the 
speculative  builder.  With  our  modern  methods  of  com- 
munication such  dangerous  concentration  of  population 
cannot  be  necessary,  and  one  hopes  that  before  the 
nineteenth  century  closes  people  will  begin  to  see  the 
advantages  not  only  of  the  riis  in  urhe  but  also  of  the 
iirhs  in  rnre. 

We  hear  a  great  deal  of  the  dulness  of  rural  districts, 
but  it  must  be  remembered  that  in  reality  our  modern 
methods  of  communication  have  placed  all  the  more  solid 
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advantages  of  the  town  within  reach  of  the  villages,  and 
that  a  dweller  in  even  the  most  remote  of  om^  villages  is 
able,  if  he  be  so  minded,  at  very  small  expense,  to  keep 
himself  abreast  of  modern  ideas  in  all  departments  of 
knowledge. 

The  big  towns  are  daily  becoming  more  and  more  a 
menace  to  the  country.  Might  is  right  in  the  present 
day  as  it  ever  has  been,  and  it  makes  little  difference 
whether  oppression  be  practised  by  fists  or  votes. 

If,  however,  big  towns  be  allowed  to  devastate  rural 
districts  and  drain  rivers  to  dryness  in  order  that  they 
may  have  a  gigantic  water-supply  with  the  main  object 
of  still  further  concentrating  the  population  in  their 
boundaries ;  if  the  big  towns  be  allowed  to  use  the 
neighbouring  counties  as  dumping-grounds  for  nuisances  ; 
if  they  be  allowed  to  foul  the  rivers  so  that  the  fishing 
industries  are  destroyed,  and  it  is  dangerous  for  the 
countryman's  cattle  to  drink  from  them  ;  if  they  be 
allowed  to  empty  their  filth  along  the  foreshore  of  places 
which  are  miles  distant ;  if  they  be  permitted  to  send 
their  paupers  into  one  county,  their  lunatics  into  a 
second,  their  scarlet  fever  cases  to  a  third,  and  their 
small-pox  to  a  fourth,  it  is  evident  that  the  country 
people  must  rush  for  the  towns  in  self-defence.  It  is  to 
be  hoped  that  it  may  some  day  be  recognised  that  rural 
districts  have  their  rights.  Free  trade  is  indispensable 
for  the  existence  of  our  big  towns,  and  while  it  has 
enabled  the  country  at  large  to  grow  rich  it  certainly  has 
not  been  an  unmixed  blessing  to  rural  districts.  The 
rural  districts  have,  so  to  say,  sacrificed  themselves  for 
the  sake  of  the  towns,  and  are  now  finding  out  that  they 
have  been  nurturing  a  set  of  Frankenstein's  monsters, 
which  are  devoid  of  gratitude  and  return  evil  for  good. 

The  passing  of  the  Parish  Councils  Act  makes  it 
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necessary  to  point  out  that  the  sanitary  problems  of 
the  village  are  much  simpler  than  those  of  the  town. 
In  the  majority  of  villages  the  only  thing  really 
necessary  is  to  beget,  in  the  mind  of  the  individual, 
the  wish  and  the  determination  to  be  cleanly.  If  the 
will  be  present,  there  are  no  difficulties  whatever.  With 
ample  space,  fresh  air,  sunlight,  and  vegetation,  there 
can  be  no  sanitary  difficulties  other  than  those  which 
we  wilfully  create  for  ourselves. 

The  great  danger  in  village  sanitation  is  the  ten- 
dency to  '  follow  the  fashion,'  and  the  possibility  that 
the  rustic  mind  may  think  that  the  sanitary  measures 
of  London  and  the  big  towns  must  be  right,  and  there- 
fore to  be  imitated.  As  such  a  course  would  undoubtedly 
make  the  sanitary  condition  of  our  villages  worse  instead 
of  better,  it  becomes  necessary  to  point  out  how  different 
are  the  conditions  which  obtain  in  rural  districts  as  com- 
pared with  town  districts. 

It  must  always  be  remembered  that  the  rural  dis- 
tricts are,  as  a  rule,  much  poorer  than  the  town  districts. 
In  towns,  especially  in  London  and  the  great  manu- 
facturing centres,  where  very  large  incomes  are  earned, 
the  inhabitants  are  not  accustomed  to  look  closely  to  the 
amount  paid  for  rates,  provided  that  trade  continues 
to  be  tolerably  prosperous. 

In  towns  there  are  few  landowners,  but  many  house- 
holders, and  as  houses  are  held  upon  leases  which  are 
terminable  at  option,  the  house  occupier,  who  has  little 
local  feeling,  and  who  knows  that  he  can  easily  let 
his  house  to  some  one  else,  does  not  trouble  himself 
about  his  rates  more  than  to  drop  a  hasty  expression 
when  he  finds  the  ever-increasing  demand  note  upon 
his  table,  and  then  to  write  a  cheque. 

By  a  return  issued  by  the  President  of  the  Local 
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Government  Board,  it  appears  that  in  the  past  twenty- 
five  years  the  rateable  vakie  of  the  country  has  risen 
from  about  100  mihions  to  about  152  mihions,  and 
that  in  the  same  time  the  rateable  value  of  London 
has  risen  from  about  seventeen  millions  to  thirty- one 
millions. 

In  1868  the  average  rate  in  the  pound  for  all  rates 
in  London  was  4s.  4JcZ.,  while  in  1890-91  it  was  5s. 

In  rural  districts  the  average  rate  in  1868  was 
2s.  l\d.  in  the  pound,  while  in  1890-91  it  had  fallen  to 
2s.  ^d.  in  the  pound. 

In  1868  the  amount  of  local  indebtedness  was  esti- 
mated at  about  sixty  millions.  In  1890-91  it  was 
over  201  millions,  of  which  forty-one  millions  was 
owing  by  London,  and  3,900,000Z.  by  purely  rural 
districts. 

The  amount  of  local  debt  per  head  of  population  was 
(in  1890-91)  in  London,  S)l.  15s.  in  other  urban 

districts,  8^.  12s.  ^d. ;  extra-metropolitan  districts  partly 
urban  and  partly  rural,  10s.  10(?. ;  in  rural  districts, 
9s.  U. 

The  amount  of  direct  local  taxation  borne  by  '  lands  ' 
(including  tithes  &c.)  was  five  and  a  half  millions  in 
1868,  and  4,259,000/.  in  1891. 

The  amount  of  direct  local  taxation  borne  by  houses 
and  property  other  than  lands  was  eleven  millions  in 
1868,  and  23,560,000/.  in  1891. 

The  entire  Treasury  subventions  in  aid  of  local 
objects,  which  in  1868  amounted  to  3^(/.  in  the  pound, 
had  risen  in  1891  to  Is.  ^\d.  in  the  pound. 

The  diminution  in  the  amount  of  direct  local  taxa- 
tion borne  by  lands  is  due  in  part  to  a  lessening  of 
the  amount  levied  for  poor-rate,  highways,  &c.,  but 
as  far  as  the  tithe  is  concerned  it  must  be  due  to  a 
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lessening  in  value  of  the  produce  of  the  land,  or,  in 
other  words,  to  a  lessening  in  the  value  of  the  land. 

Town  property  has  increased  in  value  during 
the  last  twenty-live  years,  while  rural  property  has 
diminished. 

It  is  evident  that  rateable  value  as  applied  to  houses 
must  be  a  very  precarious  value,  and,  just  as  districts 
from  some  cause  or  another  suddenly  become  fashion- 
able, and  rise  in  value,  so  the  fickleness  of  trade  and 
fortune  may  as  suddenly  reduce  the  value  of  districts  ; 
but  the  possible  future  l)ankruptcy  of  a  locality  is  one  of 
those  things  which  does  not  trouble  the  modern  trader 
or  artisan,  provided  he  has  benefited  by  the  loan. 

While  there  are  many  localities  the  popularity  of 
which  is  due  to  the  possession  of  some  natural  advan- 
tage, such  as  a  line  harbour  or  a  navigable  river,  or  the 
proximity  of  valuable  minerals,  which  are  calculated 
to  give  some  permanence  to  its  popularity,  so  there 
are  other  localities  the  popularity  of  which  seems  to 
depend  upon  causes  of  a  less  stable  kind,  and  which 
are  exposed  as  it  were  to  all  the  chances  and  changes 
which  may  be  produced  by  '  competition.'  It  is  com- 
petition which  has  forced  upon  Manchester  the  neces- 
sity of  making  a  canal,  and  as  the  trade  of  Manchester 
is  its  life-blood,  the  ratepayers  as  a  whole  have  been 
compulsorily  taxed  for  the  support  of  the  manufac- 
turer. 

So  long  as  the  trade  of  a  district  is  increasing,  the 
sum  paid  in  local  rates  is  practically  of  small  conse- 
quence. 

Mr.  George  Clare,  at  a  meeting  of  the  Institute  of 
Bankers  in  January  1894,  pointed  out  that  of  the 
201  minions  of  local  debt  seventy  millions,  or  rather 
more  than  one-third,  had  been  spent  on  sewerage,  street 
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improvements,  and  parks.  This  portion  of  the  debt 
was  unproductive,  and  could  b3  described  as  'dead 
weight.'  Against  the  Habihties  for  sanitation  and  im- 
provements must  be  set  off  the  pubhc  gain  in  health 
and  happiness ;  but  expenditure  of  this  class,  the 
lecturer  said,  could  not  be  undertaken  too  carefully,  as 
our  daily  increasing  knowledge  of  the  laws  of  health 
taught  that  many  mistakes  had  been  made  in  the 
past,  and  that  sooner  or  later  much  sanitary  work 
would  have  to  be  undone,  for  the  doing  of  which 
money  was  still  owing. 

Eural  districts  have  only  one  industry,  viz.  agri- 
culture; and  the  fact  of  agricultural  depression  is  one 
which  is  universally  admitted.  The  tithe  rent-charge 
which  was  worth  in  1875,  and  had  fallen  to  76Z. 

in  1891,  is  eloquent  in  this  connection. 

It  must  not  be  forgotten  that  the  expenses  of  the 
Parish  Councils  will  fall  upon  the  poor-rate,  and  that 
the  poor-rate  is  one  which  in  villages  falls  heavily 
and  almost  exclusively  upon  the  landholder. 

There  seems,  therefore,  good  ground  to  fear  that  the 
Parish  Councils  may  increase  the  difiiculties  of  farmers 
by  increasing  the  charges  which  are  associated  with 
land. 

Mr.  Dudley  Clarke,  writing  in  the  '  Journal  of  Agri- 
culture,' for  March  1893,  on  the  question  of  '  Taxation 
of  Land,'  points  out  how  heavily  the  poor-rate  falls  upon 
the  farmer.  The  poor-rate  is  levied  on  the  rateable 
value  of  the  property  occupied.  If,  therefore,  a  farmer 
pays  300Z.  a  year  rent,  the  net  rateable  value  of  the 
farm  would  probably  be  estimated  at  200/.,  and  with 
a  poor-rate  of  2s.  Qcl.  in  the  pound,  the  farmer  would 
be  called  upon  to  pay  25/.  a  year. 

The  income  of  a  farmer,  according  to  Mr.  Clarke,  is 
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estimated,  for  income-tax  purposes,  at  half  the  rent  of 
the  land  he  occupies,  and,  in  the  case  we  have  supposed, 
would  be  taken  at  1501.  a  year ;  and  hence  it  follows 
that  our  farmer  contributes  one-sixth  of  his  income  for 
poor-rate  or  *  about  eight  times  as  much  as  private 
residents  or  tradesmen  earning  similar  incomes.'  From 
this  it  fohows  that  any  measure  increasing  the  burdens 
of  the  farmer  will  not  be  very  popular. 

There  may  be  those  who  fancy  that  rural  villages 
will  be  anxious  to  fohow  the  example  of  the  towns,  and 
that  they  will  be  handed  over  to  the  tender  mercies 
of  '  sanitary  engineers '  for  the  perpetration  of  sewage 
schemes  and  water  schemes.  Happily,  however,  the 
rural  districts  rarely  have  money  enough  to  entertain 
such  extravagant  notions,  and,  although  with  the  aid  of 
the  District  Councils  and  County  Councils  the  rural 
parishes  will  be  able  to  raise  loans,  it  must  be  remem- 
bered that  such  loans  will  have  to  be  raised  on  the 
security  of  rates  levied  upon  an  industry  which  in 
many  places  is  almost  bankrupt. 

It  must  be  borne  in  mind  that,  although  the  County 
Councils  have  the  power  to  appoint  medical  officers, 
few  have  as  yet  availed  themselves  of  this  privilege  ; 
and  one  reason  for  this  undoubtedly  is  the  fear  that 
the  enormous  rise  of  local  taxation  which  sanitary 
works  involve  will  necessarily  follow  upon  the  appoint- 
ment of  an  officer,  one  of  whose  duties  may  be  to  make 
recommendations  wdiich  could  not  be  neglected.  The 
apathy  of  County  Councils  in  this  conneciion  gives  some 
probability  that  Parish  Councils,  if  established,  will  not 
find  it  very  easy  to  raise  loans,  even  should  they  wish 
to  do  so. 

In  the  chapters  which  follow  an  attempt  will  be  made 
to  set  forth  the  true  principles  which  should  guide  our 
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actions  in  procuring  a  healthy  house,  pure  air,  good 
water,  and  cheap  and  wholesome  food. 

It  will  be  first  of  all  demonstrated  that  a  neglect  of 
sound  principles  lands  us  in  difficulties,  and  accordingly 
the  first  of  the  subsequent  chapters  will  be  devoted  to 
the  evils  which  arise  from  an  over-concentration  of  popu- 
lation ;  it  will  further  be  insisted  upon  that  this  over- 
concentration  is  an  indirect  effect  of  our  modern  sanitary 
methods,  which  give  what  may  be  called  a  fatal  facility 
for  the  packing  of  houses  in  dangerous  proximity  to  each 
other.  This  over-concentration  is  often  defended  on  the 
ground  that  it  is  necessary  for  the  purposes  of  commerce, 
but  not  a  few  facts  will  be  brought  forward  which  tend 
to  throw  considerable  doubts  on  the  economic  advantages 
of  such  concentration.  It  will  be  argued  that  the  reten- 
tion of  a  rural  element  in  our  rapidly  developing  towns 
and  the  allowing  of  open  spaces  to  interpenetrate  and 
dovetail  with  the  houses  has  not  only  great  advantages 
on  the  score  of  health,  but  will  be  shown  to  be  equally 
advantageous  when  regarded  in  its  purely  financial  and 
economic  aspects. 

In  the  third  chapter  the  shortcomings  of  modern 
sanitary  methods  will  be  dealt  with,  and  it  will  be  shown 
that  the  mixing  of  putrescible  matter  with  water  is  a 
fundamental  scientific  error  which  leads  to  the  dissemi- 
nation of  water-borne  diseases,  the  pollution  of  rivers, 
and  the  poisoning  of  wells.  Whether  such  methods  be 
regarded  by  the  modern  light  of  bacteriology  or  by  the 
evils  and  expenses  of  which  they  are  notoriously  the  cause, 
they  must  be  condemned  as  unscientific,  thriftless,  and 
immoral.  They  are  unscientific  because  they  encourage 
putrefaction  and  hinder  nitrification  ;  they  are  thriftless 
because  they  merely  waste  or  practically  destroy  that 
which,  rightly  used,  should  be  a  source  of  profit  and  pro- 
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cluctiveness ;  and  they  are  immoral  because,  by  merely 
'  passing  on  '  our  refuse  to  be  a  nuisance  elsewhere  than 
on  our  own  premises,  we  show  a  forge tfulness  of  our  duty 
towards  our  neighbour  and  w^e  do  unto  others  that  which 
we  are  unwilling  that  others  should  do  unto  us. 

In  the  fourth  chapter,  on  '  The  Living  Earth,'  it  will 
be  shown  that  the  humus  possesses  (in  virtue  of  the 
animal  and  vegetable  organisms  which  it  contains)  a 
marvellous  power  not  only  of  turning  organic  matter  into 
food  for  plants  by  what  is  known  as  the  process  of  nitri- 
fication, but  that  while  in  this  way  it  tends  to  increase 
our  food-supplies,  it  is  no  less  powerful,  if  rightly  and 
scientifically  used,  to  protect  our  wells  from  all  dangerous 
animal  pollutions. 

In  dealing  with  the  subject  of  '  The  House '  in  the 
fifth  chapter,  the  many  evils  which  are  practically  in- 
separable from  what  are  known  as  modern  sanitary 
fittings  are  passed  in  review,  and  it  is  insisted  upon  that 
no  house  can  be  securely  and  permanently  wholesome 
unless  it  have  tolerably  direct  relations  with  cultivable 
land.  The  modern  practice  of  erecting  houses  on  insuffi- 
cient area  and  the  evil  consequences  resulting  from  such 
practices  are  dwelt  upon,  and  it  is  pointed  out  that  the 
planning  of  town  houses  involves  problems  which  need 
not  and  ought  not  to  trouble  the  architect  of  country 
houses.  A  few  words  wdH  be  said  on  the  subject  of  those 
buildings  which  are  designed  for  the  reception  of  large 
numbers  of  people,  such  as  hotels,  barracks,  and  schools. 

The  subject  of  '  Air  '  is  discussed  in  the  sixth  chapter. 
A  few  elementary  facts  with  regard  to  air  are  first  given, 
and  then  the  relationship  which  exists  between  the  earth 
and  the  air  is  discussed ;  it  is  insisted  upon  that  vege- 
tation is  essential  for  the  freshening  of  the  air ;  and  that 
when,  as  in  overcrowded  cities,  the  air  becomes  too  foul 
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to  allow  vegetation  to  flourisb,  this  in  itself  constitutes 
a  danger  to  health,  for  without  vegetation  neither  is  the 
air  freshened  nor  the  soil  purified. 

The  point  which  receives  most  attention  when  dis- 
cussing the  question  of  '  Water  '  in  the  seventh  chapter 
is  the  great  difficulty  of  purifying  water  which  has  once 
been  fouled,  and  the  doubts  which  surround  all  the 
common  processes  which  are  at  present  advocated  for 
that  purpose.  It  will  be  shown  that,  if  we  want  pure 
water,  a  scientific  and  careful  bestowal  of  putrescible 
refuse  is  the  first  thing  necessary  ;  that  while  putrescible 
matter  mixed  with  water  and  allowed  to  accumulate  in 
underground  receptacles  not  only  escapes  the  salutary 
action  of  the  humus,  but,  leaking  under  pressure,  inevit- 
ably trickles  unchanged  to  our  wells,  however  deep  they 
may  be,  the  same  matter,  if  superficially  buried  in  the 
humus  and  allowed  to  oxidise  and  nitrify,  is  not  likely 
to  foul  a  properly  made  well,  no  matter  how  shallow  it 
may  be.  The  necessary  relations  which  exist  between 
earth  and  water  are  discussed,  and  it  is  shown  that 
every  individual  requires  a  definite  minimum  amount  of 
earth,  air,  and  water  in  order  to  live.  Modern  methods 
of  communication  combined  with  the  unrestricted  im- 
portations of  food  have  enabled  us  to  neglect  what  may 
be  called  the  *  earth-unit,'  and  to  concentrate  our  popu- 
lation in  a  disastrous  fashion,  and  it  is  largely  due  to 
this  neglect  of  the  earth-unit  that  our  increasing  diffi- 
culties with  regard  to  municipal  water-supplies  are  due, 
difficulties  which  must,  one  would  fear,  grow  progres- 
sively greater. 

In  the  eighth,  ninth,  tenth,  and  eleventh  chapters 
the  author  gives  his  personal  experiences  in  dealing 
with  the  problem  of  domestic  sanitation.  The  principles 
which  should  guide  us  in  the  management  of  sanitary 
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details  are  discussed,  and  arrangements  are  described 
which  are  beheved  to  be  satisfactory,  at  least  in  the 
circumstances  for  which  they  were  designed.  It  must, 
however,  always  be  borne  in  mind  that  circumstances 
cannot  be  neglected  when  dealing  with  questions  of 
sanitation,  and  that  the  discovery  of  a  sanitary  panacea 
will  certainly  never  be  made.  The  peculiar  questions 
which  arise  when  dealing  with  the  sanitation  of  cottages 
will  be  discussed,  and  the  best  methods  of  refuse-dis- 
posal and  water-supply  in  relation  to  cottages  will  re- 
ceive attention.  The  burning  sanitary  questions  which 
arise  in  country  towns  and  in  growing  suburbs  will  be 
illustrated  by  personal  experiences,  which  the  bulk  of 
readers  will  recognise  as  having  been  in  no  degree 
exceptional. 

A  chapter  on  '  Burial '  has  been  inserted  as  being 
part  of  the  great  question  of  the  right  bestowal  of  effete 
organic  matter,  and  the  power  of  the  earth  to  deal  with 
the  dead  body  as  satisfactorily  as  it  deals  with  all  other 
forms  of  dead  organic  matter  is  insisted  upon. 

The  final  chapter  is  devoted  to  the  story  of  Bremon- 
tier,  which  is  inserted  as  the  best  example  known  to  the 
author  of  the  glorious  results  which  have  been  obtained 
by  a  patient  waiting  upon  nature  in  the  true  scientific 
spirit. 

It  is  hardly  necessary  for  the  author  to  say  that  in 
bringing  out  this  little  book  he  has  been  prompted  solely 
by  a  deep  sense  of  the  importance  of  the  subject  which 
is  discussed  in  it.  It  is  important  not  only  to  the  in- 
dividual but  to  the  nation  at  large.  The  bestowal  of 
refuse  is  a  problem  which  confronts  every  individual 
daily  and  almost  hourly.  We  may  practically  destroy 
it  so  that  our  native  soil  gets  no  advantage,  or  we  may 
start  it  upon  a  round  of  creative  productiveness  which 
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will  provide  food,  warmth,  houses,  and  raiment,  and  in 
so  doing  find  perpetual  occupation  for  the  increasing 
numhers  of  '  the  unemployed.'  To  what  extent  it  might 
be  possible  for  the  towns  to  mitigate  the  prevailing  agri- 
cultural distress  by  supplying  farmers  with  manurial 
matters  at  a  cheap  rate  is  a  question  well  worthy  of 
consideration.  Looked  at  philosophically,  the  question 
of  the  right  bestowal  of  organic  refuse  is  a  national 
question  of  great  political  importance  which  no  states- 
man can  neglect,  and  which  has  effects  vastly  more  far- 
reaching  than  is  generally  supposed.  It  is  hoped  that 
every  patriotic  man  will  ponder  the  question  seriously, 
and  wdll  recognise  that  it  has  its  moral  side.  It  is  the 
duty  of  each  of  us  to  take  care  that  we  do  not,  by  apa- 
thetic carelessness  or  culpable  ignorance,  endanger  the 
health  of  others,  and  we  must  remember  that  it  is  no 
excuse  for  the  adoption  of  bad  and  dangerous  methods 
of  sanitation  to  urge  that  they  are  '  convenient.'  Such 
an  excuse  might  be  put  forward  in  defence  of  acts  which 
we  all  recognise  as  criminal.  We  are  individually  under 
a  moral  obligation  to  see  the  refuse  of  our  dwellings 
safely  bestowed,  so  as  not  to  endanger  the  health  of 
others  ;  but  in  these  matters  we  are  too  prone  to  allow 
'  rates '  to  take  the  place  of  ixiorals,  and  to  expect  a 
collection  of  individuals,  merely  because  they  are  called 
a  '  board,'  to  be  able  to  do  for  us  that  which  we  igno- 
rantly  profess  to  be  unable  to  do  for  ourselves.  In 
sanitary  matters,  more  than  in  any  others  perhaps,  we 
are  gradually  losing  our  freedom ;  but  it  is  high  time 
for  the  individual  to  rouse  himself  to  a  sense  of  duty, 
and  insist  on  his  right  to  individual  liberty. 
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CHAPTEE  II 
THE  CONCENTRATION  OF  POPULATION  IN  CITIES 

The  steadily  increasing  tendency  of  population  to  leave 
the  country  and  concentrate  in  towns  is  a  fact  which 
does  not  admit  of  a  doubt.  Of  the  twenty-nine  millions 
of  inhabitants  of  England  and  Wales,  about  18,500,000 
are  classified  by  the  Eegistrar- General  as  belonging  to 
town  districts  and  about  10,500,000  as  belonging  to 
country  districts.  In  1801  London  contained  about 
one- eleventh  of  the  entire  population  of  England  and 
Wales,  whereas,  according  to  the  last  census,  it  was  found 
to  contain  about  one-seventh  of  the  entire  population. 
Dr.  Gould,  of  Washington,  in  a  paper  read  before  the 
seventh  International  Congress  of  Hygiene  and  Demo- 
graphy, stated  that  a  short  half-century  ago  the  urban 
population  of  the  United  States  was  8'5  per  cent,  of  the 
whole,  while  to-day  the  urban  population  constitutes 
29  per  cent,  of  the  whole.  The  American  city,  says  Dr. 
Gould,  '  creates  itself  with  appalling  suddenness,'  and 
it  is  probable  that  Chicago,  wdth  its  1,200,000  inhabi- 
tants, having  doubled  its  population  in  the  last  ten  years, 
may  be  said  in  this  particular  matter  to  have  beaten  the 
record.  It  must  not  be  forgotten,  however,  that  London 
has  more  than  doubled  its  population  in  the  last  half- 
century ;  that  Cardiff  has  risen  from  80,000  to  130,000 
inhabitants  in  the  last  ten  years;  that  Barrow-in-Furness, 
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Eastbourne,  Bournemouth,  West  Ham,  and  Croydon 
are  all  instances  of  towns,  besides  many  others,  which 
have  sprung  into  existence  within  the  memory  of  the 
present  generation.  It  is  important  to  bear  these  facts 
in  mind,  as  showing  that  the  English  cities,  equally 
with  those  in  America,  create  themselves  with  appalling 
suddenness ;  that  we  do  not  merely  inherit  our  cities 
with  their  various  shortcomings,  but  that  we  create  them 
for  ourselves,  and  are  directly  and  solely  answerable  for 
their  good  or  ill  construction. 

The  cause  of  this  concentration  of  population  is  the 
desire  for  business,  the  wish  to  get  money  easily  and 
quickly,  and  to  spend  it  advantageously.  A  man  who 
trades  in  a  centre  of  express  mail  services,  telegraphs, 
and  telephones  has  all  the  world  before  him  if  he  knows 
how  to  make  use  of  it.  There  is  consequently  a  rush  for 
such  favoured  centres,  and  it  has  come  about  that  steam 
and  electricity,  which  annihilate  time  and  space,  instead 
of  enabling  us  to  live  further  apart  from  each  other, 
have  produced  a  directly  opposite  effect.  The  dealer,  be 
he  wholesale  or  retail,  likes  to  be  surrounded  by  a  crowd 
of  potential  customers,  rather  than  be  dependent  on  a 
few ;  and  the  artisan  naturally  turns  to  great  industrial 
centres  as  offering  the  readiest  market  for  his  labour, 
and  often  finds  out  too  late  that  the  higher  wages  of  the 
town  are  more  than  counterbalanced  by  the  extra  cost  of 
liying.  The  crowds  of  independent  and  idle  persons  who 
settle  in  the  towns  do  so  because  they  find  a  greater 
variety  of  methods  of  killing  time,  or,  as  they  prefer  to 
put  it,  because  the  state  of  civilisation  is  greater  in  the 
towns  than  in  the  country.  But  what  is  civilisation '? 
A  recent  anonymous  writer  (the  author  of  '  Behind  the 
Bungalow  ')  speaks  of  this  '  half-hatched  civilisation  of 
ours,  wliieh  merely  distracts  our  energies  by  multiplying 
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our  needs,  and  leaves  us  no  better  off  than  we  were 
before  we  discovered  them  '  ;  and  we  must  all  admit  that 
there  is  a  good  deal  of  this  kind  of  civilisation  which 
passes  current  at  the  present  day,  especially  in  cities, 
where  a  large  proportion  of  the  population  are  the  slaves 
of  inane  conventionalities. 

Cities  are  the  abodes  of  art,  and  art  in  all  its  forms 
is  elevating;  but  it  is  a  question  whether  the  increasing 
difficulties  which,  especially  in  London,  we  encounter 
in  the  study  and  appreciation  of  nature  do  not  more 
than  counterbalance  the  artistic  advantages.  '  Pictures, 
taste,  Shakespeare,  and  the  musical-glasses  '  are  not  the 
only  things  worthy  the  attention  of  civilised  man,  and  it 
is  noteworthy  that  many  of  the  leading  spirits  in  all  ages 
have  turned  from  the  artificial  enjoyments  of  the  town 
to  the  greater  freedom  and  more  natural  pleasures  of 
the  country.  It  is  said  that  our  rural  fellow-subjects, 
having  been  forcibly  educated  to  a  pitch  which  enables 
them  to  study  all  the  gay  doings  of  the  town,  are  begin- 
ning to  find  the  country  insufferably  dull.  The  cause  of 
dulness,  however,  is  in  ourselves  and  not  in  our  sur- 
roundings. Our  country  friends  must  be  taught  that 
they  have  at  hand  one  of  the  surest  cures  for  dulness. 
Let  them  learn  to  study  and  appreciate  the  book  of 
nature — that  book  which  is  always  with  us,  ever  open 
and  inexhaustible — and  dulness  will  become  impossible. 

The  mind  which  has  occupation  to  really  interest  it 
cannot  be  dull  or  weary,  and  the  surest  way  to  find 
interest  in  this  life  is  productive  labour.  In  the  making 
of  a  pudding,  the  raising  of  crops,  the  writing  of  books, 
the  practice  of  a  profession,  and  in  all  the  constructive 
arts,  it  is  necessary  to  use  the  judgment  ;  and  it  is  this 
exercise  of  judgment  which  is  the  true  complement  of 
book-learning.    The  man  who  reads  and  who  produces 
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nothing  is  seldom  capable  of  action ;  he  becomes  giddy 
with  the  opinions  of  others,  and  finds  it  impossible  to 
have  a  fixed  opinion  of  his  own.  In  action  and  produc- 
tion the  mere  see-saw  of  criticism  is  of  no  use,  we  must 
make  up  our  minds.  We  must  really  think,  and  the  man 
who  has  learnt  to  think  runs  little  risk  of  being  dull. 

Those  who  have  to  cope  with  the  uncertainties  of 
nature  are  bound  to  exercise  their  judgment  in  a  high 
degree.  Unless  the  farmer  be  constantly  thinking  and 
looking  ahead,  and  unless  he  bring  (often  unconsciously) 
a  good  deal  of  science  to  bear  upon  his  practical  work, 
he  will  have  no  chance  of  success.  We  are  not  to  sit  in 
judgment  on  such  a  one  because  he  does  not  show  the 
alacrity,  sharpness,  and  power  of  repartee  which  are  seen 
in  the  town  dweller.  The  cockney  and  the  yokel  are 
educated  in  totally  different  schools,  neither  understands 
the  other,  and  they  have  for  each  other  a  good  deal  of 
mutual  contempt.  It  is  difficult,  however,  to  believe  that 
he  who  can  perform  the  varied  duties  of  the  farm,  and 
who  has  been  brought  up  in  contact  with  a  wide  range 
of  natural  phenomena,  is  not  the  equal  intellectually  of 
the  factory  hand,  who  is  the  slave  of  a  machine  which 
thunders  to  and  fro  with  brutal  accuracy  for  ten  hours 
at  a  stretch.  Physically,  the  country  labourer  is  vastly 
superior  to  the  town  dweller,  and  be  it  remembered  tl;at 
mental  power  is  mainly  dependent  on  physical  health. 

One  of  the  undoubted  consequences  of  the  concentra- 
tion of  population  in  towns  is  deterioration  in  physical 
health.  The  disease-rate  and  the  death-rate  are  both 
higher  in  urban  than  in  country  districts.  The  difficul- 
ties of  rearing  children  are  much  greater  in  towns  than 
in  the  country,  and  the  risk  of  faulty  development  in 
those  which  are  reared  is  also  greater.  The  undue  con- 
centration of  population  must  tend  towards  the  deterio- 
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ration  of  our  race,  and  there  can  be  no  doubt  that  the 
diminution  of  the  evils  of  auch  concentration  is  a  subject 
which  demands  very  earnest  attention.  We  all  of  us 
have  to  run  more  or  less  risk  in  earning  our  living. 
Some  enter  the  army  or  navy,  some  go  to  tropical 
countries,  some  become  file-grinders,  hotel  servants,  or 
doctors,  and  it  is  not,  perhaps,  desirable  that  the  bread- 
winners should  look  too  narrowly  at  the  risks  connected 
with  their  daily  work.  Every  prudent  man,  however, 
will  endeavour  to  secure  vigorous  health  for  his  wife  and 
children ;  and,  whenever  it  can  be  avoided,  these  should 
not  be  called  upon  to  run  unnecessary  risks. 

The  Registrar-General's  returns  show  that  for  every 
100  deaths  in  country  districts  there  are  about  120 
deaths  in  towns,  and  that  the  death-rate  of  children 
under  hve,  per  1,000  living  at  that  age,  was  (in  the  year 
1890)  66-5  in  Lancashire  and  65*2  in  London,  as  against 
30*3  in  Dorsetshire,  31*1  in  Wiltshire,  31*8  in  Berkshire, 
31*2  in  Rutlandshire,  35*8  in  Herefordshire,  35*3  in 
Shropshire,  35*8  in  Hampshire,  86'4  in  Oxfordshire, 
37*5  in  Bedfordshire,  3(rO  in  Sussex,  and  39*3  in 
Somersetshire  ;  and,  although  the  infant  mortality  was 
higher  in  the  other  counties  having  a  more  urban 
character,  in  none  of  them  (except  Lancashire  and 
London)  did  it  exceed  57*5.  It  is  thus  evident  that  the 
risk  to  children  under  five  is  twice  as  great  in  London 
and  Lancashire  as  it  is  in  some  of  the  rural  districts. 
How  many  children  are  crippled  for  life  by  infantile 
diseases  contracted  in  towns  we  have  no  means  of 
knowing. 

Death-rates  are  nowadays  the  subject  of  perennial 
paragraphs  in  the  newspapers,  they  are  systematically 
used  for  pufOing  localities,  and  are  beginning  to  form  a  re- 
cognised feature  ia  auctioneers'  advertisements.  Before 
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accepting  the  death-rate  as  evidence  of  the  healthi- 
ness of  a  locaHty  we  must  take  several  facts  into  con- 
sideration. 1.  The  mobility  of  the  population  in  the 
present  day  is  greater  than  it  ever  has  been  previously. 
This  must  have  a  vitiating  effect  upon  the  value  of  the 
death-rate,  for  it  is  evident  to  all  of  us  that  a  man  who 
has  contracted  a  fatal  disease,  let  us  say  in  London, 
may  die  at  Croydon,  Brighton,  the  Kiviera,  Cairo,  or 
elsewhere.  This  fact  must  largely  lessen  the  trust- 
worthiness of  local  death-rates,  although  it  does  not, 
probably,  appreciably  affect  the  trustworthiness  of  the 
death-rate  for  the  country  as  a  whole.  2.  Again,  the 
death-rate  of  a  city  is  of  little  value  unless  correction 
be  made  for  abnormal  age  distribution.  London,  especi- 
ally the  central  parts  of  it,  contains  a  great  deficiency  of 
persons  at  the  extreme  (and  most  vulnerable)  periods 
of  life,  and  this,  of  course,  helps  to  keep  the  death-rate 
lower  than  it  would  be  if  it  contained  its  due  ]3roportion 
of  tender  infants  and  feeble  old  persons.  The  pojDu- 
lation  of  central  London,  it  must  be  remembered,  is 
largely  composed  of  selected  adults  imported  from  the 
country.  3.  Lastly,  let  it  be  observed  that  the  death- 
rate  of  London  is  kept  down  very  largely  by  a  process  of 
dilution.  If  any  comparison  is  to  be  made  between  the 
London  of  to-day  and  the  London  of  former  times,  we 
must  be  careful  to  select  identical  areas.  As  it  is,  the 
high  death-rate  of  the  centre  is  diluted  by  the  low  death- 
rates  of  the  outskirts,  and  the  healthiness  of  Hampstead, 
Lewisham,  and  other  outlying  districts  is  used  to  con- 
ceal the  condition  of  the  centre. 

For  the  sake  of  his  argument  the  author  has  divided 
the  population  of  London  into  three  portions  as  nearly 
equal  as  the  very  irregular  shape  of  the  registration 
districts  will  permit. 
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1.  The  outer  portion,  consisting  of  the  outlying  dis- 
tricts of  Hammersmith,  Fulham,  Hampstead,  IsKngton, 
Hackney,  Poplar,  Battersea,  Wandsworth,  Camberwell, 
Lewisham,  and  Plumstead,  and  containing  1,676,475 
inhabitants  according  to  the  last  census. 

2.  Districts  holding  a  middle  position — viz.  Ken- 
sington, Chelsea,  Paddington,  St.  George's  (Hanover 
Square),  Marylebone,  St.  Pancras,  Lambeth,  Greenwich, 
and  Woolwich,  and  containing  a  population  of  1.317,078 
inhabitants. 

3.  The  central  districts,  which  might  be  spoken  of 
as  London  proper.  These  include,  in  addition  to  the 
'central  districts'  of  the  Piegistrar-General,  Westminster, 
Shoreditch,  Bethnal  Green,  Whitechapel,  St.  George's- 
in-the-East,  Stepney,  Mile  End,  Southwark,  Newington, 
Bermondsey,  and  Eotherhithe.  These  districts  form  a 
compact  city  in  a  ring-fence,  and  contain  1,217,503 
inhabitants,  a  population  twice  as  big  as  that  of  any 
other  city  in  the  country.    The  deaths  of  the  various 
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districts  as  published  in  the  corrected  quarterly  tables  of 
the  Eegistrar-General  have  been  taken,  and  from  them 
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death-rates  for  these  three  divisions  of  London  have  been 
calculated  for  every  quarter  during  the  last  three  3^ears. 

If  we  take  the  yearly  rates  instead  of  the  quarterly 
we  have  the  following  result :  — 


1890 

1891 

1892 

Outlying  districts  . 
Middle  districts  .  . 
Central  districts 

18-4  per  1,000 
20-4 "  „ 
2o-6 

18-1  per  1,000 

21-0 

25-4 

18-  5  per  1,000 

19-  7 
23-9 

From  the  above  tables  it  is  evident  that  when  we 
boast  of  London  as  a  healthy  city  we  must  exclude  the 
central  districts,  or  London  proper,  with  its  1,200,000 
inhabitants.  Indeed,  the  death-rate  of  London  proper 
was  extremely  high  in  these  three  years  ;  but,  large  as 
the  figures  are,  they  do  not  show  the  full  state  of  the 
case,  because  no  correction  has  been  made  for  age 
distribution  and  mobility,  which  is  essential  before  we 
can  compare  them  with  the  rates  for  the  rest  of  the 
country.  Nothing  can  show  better  than  these  figures 
the  effect  of  overcrowding  on  death-rate.  Not  only  are 
the  central  districts  the  most  crowded  and  therefore  the 
poorest,  but  they  are  hemmed  in  on  every  side  by  the 
middle  and  outlying  districts,  so  that  fresh  air  can  never 
reach  them.  As  a  result,  we  find  the  death-rates  are 
some  40  per  cent,  higher  than  the  rates  for  the  outlying 
districts.  In  all  seasons  and  under  all  conditions  the 
uniformity  of  relation  between  the  rates  of  the  outlying 
and  central  districts  is  maintained.  If  we  take  the  first 
quarter  of  1890,  the  second  quarter  of  1891,  and  the 
first  quarter  of  1892,  during  each  of  which  we  had  an 
epidemic  of  influenza,  we  find  that  the  death-rate  of  the 
outlying  districts  w^as  20-9,  20-2,  and  25'7,  while  for  the 
central  districts  it  was  29'6,  27*9,  and  32-0.  Or,  take  the 
last  quarter  of  1890  and  the  first  quarter  of  1891,  which 
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were  characterised  by  weather  of  great  severity,  we  find 
that  in  the  outlying  districts  the  death-rate  was  21  and 
20-4,  while  in  the  central  districts  it  was  28*8  and  28, 
notwithstanding  the  fact  that  the  temperature  of  the 
central  districts  was  certainly  considerably  higher  than 
that  of  the  outlying  districts.  If  we  take  the  periods 
when  the  climatic  conditions  are  at  their  best,  the  same 
relationship  in  the  figures  is  maintained.  Thus,  for  the 
third  quarter  of  the  three  years  the  rates  of  the  outlying 
districts  were  16*5,  14-1,  and  15-5,  while  for  the  central 
districts  they  were  22-9,  20-7,  and  20-2. 

The  high  death-rate  of  the  centre  of  London  wiU 
be  still  more  manifest  if  we  turn  our  attention  to  that 
portion  of  London  which  experiences  the  greatest  diffi- 
culty in  obtaining  fresh  air  —  the  central  districts  of 
the  Registrar-General. 

The  central  districts  of  the  Registrar- General  include 
the  districts  of  Holborn,  the  Strand,  St.  Martin's,  St. 
Giles's,  and  the  City. 

These  districts  in  1861  contained  a  population  of 
383,321 ;  in  1871  a  population  of  334,369 ;  in  1881  a  popu- 
lation of  282,238  ;  and  in  1891  a  population  of  247,140. 

These  central  districts  constitute  the  very  core  of 
London,  and,  roughly  speaking,  extend  from  St.  James's 
Park  to  the  Tower,  and  from  the  Pentonville  Road  to 
the  Thames. 

They  occupy  2,132  acres,  and  appear  to  have  reached 
their  maximum  density  of  population  in  1861,  when  they 
contained  slightly  more  than  171  persons  to  the  acre, 
since  which  time  the  night  population  has  decreased, 
and  according  to  the  last  census  they  contained  about 
115  persons  to  the  acre. 

In  the  *  Annual  Summary  of  Births,  Deaths,  and 
Causes  of  Death  in  London  and  other  Great  Towns,  1893,' 
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published  by  the  authority  of  the  Eegistrar-General, 
will  be  found  a  table  (Table  9)  giving  the  London  mor- 
tality in  five  groups  of  districts,  from  1841  to  1893. 

Let  us  first  take  from  this  table  the  mean  rate  of 
mortality  in  the  five  decennia  intervening  between  the 
beginning  of  1841  and  the  end  of  1890. 

In  the  western  districts  the  mean  rates  of  mortality 
have  been  23-0,  22*6,  22-7,  20-8,  19-7. 

In  the  northern  districts  the  mean  rates  of  mortality 
have  been  22-7,  22*2,  23-6,  21-9,  19-1. 

In  the  eastern  districts  the  mean  rates  of  mortality 
have  been  26-2,  25-1,  26*9,  25-0,  23-7. 

In  the  southern  districts  the  mean  rates  have  been 
26-2,  24-4,  23-4,  21*9,  19-5. 

Thus  it  will  be  seen  that  in  all  these  districts  the 
rates  of  mortality  have  tended  steadily  to  diminish 
between  1841  and  1891,  this  diminution  being  most 
marked  in  the  southern  districts  and  least  marked  in 
the  eastern  districts. 

"When,  however,  we  come  to  the  central  districts  we 
find  no  such  steady  diminution,  the  mean  rates  of  mor- 
tality for  the  five  successive  decennia  having  been  24-7, 
24-4,  26-5,  24-9,  23-3. 

This  seems  a  fact  of  such  prime  importance  that  it 
is  advisable  to  consider  it  more  in  detail,  and  accordingly 
I  add  from  this  table  the  death-rates  in  the  central  dis- 
tricts for  every  year,  from  1841  to  1893. 

Annual  Rate  of  Mortality  in  Central  Districts 


1841  . 

.  25-0 

1849  . 

.  27-9 

1842  . 

.  23-6 

1850  . 

.  21-1 

1843  . 

25"3 

1851  . 

.  24-1 

1844  . 

.  24-4 

1852  . 

.  23-9 

1845  . 

.  24-0 

1853  . 

.  25-1 

1846  . 

.  22-9 

1854  . 

.  27-4 

1847  . 

.  27-9 

1855  . 

.  25-1 

1848  . 

.  25-3 

1856  . 

.  28-0 
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1857  . 

.  23-8 

1876  . 

.  241 

1858  . 

.  24-5 

1877  . 

.  24-2 

1859  . 

.  24-1 

1878  . 

.  25-2 

1860  . 

.  23-3 

1879  . 

.  26-3 

1861  . 

.  25-4 

1880  . 

.  23-8 

1862  . 

.  26-2 

1881  . 

.  23-4 

1863  . 

.  26-9 

1882  . 

.  24-0 

1864  . 

.  29-5 

1883  . 

.  23-3 

1865  . 

.  27-1 

1884  . 

.  23-8 

1866  . 

.  27-1 

1885  . 

.  22-9 

1867  . 

.  24-8 

1886  . 

.  23-4 

1868  . 

.  25-2 

1887  . 

.  23-5 

1869  . 

.  26-6 

1888  . 

.  22-7 

1870  . 

.  26-0 

1889  . 

.  20-9 

1871  . 

.  25-0 

1890  . 

.  24-8 

1872  . 

.  23-6 

1891  . 

.  26-5 

1873  . 

.  25-1 

1892  . 

.  240 

1874  . 

.  25-7 

1893  . 

.  25-7 

1875  . 

.  26-2 

We  thus  arrive  at  the  rather  startUng  fact  that  there 
has  heen  no  material  decrease  of  the  mortaHty  in  these 
central  districts  in  the  half-centnry  intervening  between 
1841  and  1893. 

Compared  with  the  high  rate  in  the  central  districts 
of  25-7  for  the  year  1893,  we  find  that  the  rate  for  the 
same  year  in  the  other  districts  of  London  was  as  fol- 
lows:— Western,  19-7;  Northern,  20*2;  Eastern,  24-9; 
and  Southern,  19*5.  The  rate  of  mortality  for  the  whole 
of  London  in  1893  was  21-3. 

We  naturally  look  for  some  explanation  of  this  high 
mortality  in  the  centre  of  London.  Is  it  due  to  the 
hospitals  contained  in  the  central  districts  of  London, 
and  do  the  inhabitants  of  outlying  districts  flock  to 
hospitals  and  institutions  in  the  central  districts  to  die 
in  them,  and  thus  unduly  swell  the  mortality  ? 

The  answer  to  this  is  '  No  ;  '  for  a  table  (Table  11) 
given  in  these  reports,  gives  a  corrected  return  of  birth 
and  death  rates  for  the  districts  of  London,  in  which  the 
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deaths  of  non-residents  occurring  in  hospitals  have  not 
been  included. 

From  this  it  appears  that  the  corrected  death-rates 
for  the  central  districts  of  London  were  as  follows,  and 
for  the  sake  of  comparison  I  have  placed  the  uncorrected 
death-rates  alongside  them  : — 

Central  districts  Uncorrected  Corrected 

1891  26-5  27-6 

1892  24-0  25-1 

1893  25-7  2G-6 

It  thus  appears  that  more  persons  left  the  central 
districts  to  die  elsewhere  than  came  from  the  other  dis- 
tricts to  die  in  them,  and  that  the  true  death-rate  of  the 
central  districts  for  the  past  three  years  averaged  26*4. 

Before  the  death-rate  of  the  central  districts  can  be 
acknowledged  as  true  a  further  correction  must  be  made 
for  age  and  sex  distribution.  This  correction  we  are  able 
to  make  approximately  because  for  the  last  two  years 
the  Eegistrar-General  ha,s  given  for  the  big  towns  a  table 
of  corrected  rates,  in  which  allowance  is  made  for  abnor- 
mities of  age  and  sex  distributicn. 

From  this  table  it  appears  that  if  the  mortality  of 
London  as  a  whole  did  not  exceed  that  of  the  country  as 
a  whole,  then  the  mortality,  allowing  for  age  and  sex 
distribution,  should  be  helow  that  of  England  and  Wales, 
and  should  amount  to  17*97  only  for  1893.  The  recorded 
death-rate  for  London  as  a  whole  in  1893  was  21*31,  but 
the  corrected  death-rate,  allowance  being  made  for  age 
and  sex  distribution,  was  22*71. 

If  we  correct  for  age  and  sex  in  the  central  districts 
in  the  same  proportion  as  has  been  done  for  London  as 
a  whole,  then  the  average  death-rate  for  1891-2-3  of 
26*4  must  be  changed  to  28*1,  a  figure  which  in  1893  was 
exceeded  by  only  three  of  the  big  towns — viz.  Manchester, 
Preston,  and  Liverpool. 
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Again,  we  must  bear  in  mind  that  the  corrections 
made  in  the  death-rate  by  the  Eegistrar-General  are 
corrections  which  are  entirely  in  the  interests  of  London. 
Care  is  taken  that  the  London  death-rate  should  not  be 
swollen  by  the  inclusion  of  visitors  from  outside  who 
die  within  its  limits  ;  but  no  correction  is  made  in  the  in- 
terests of  the  country,  as  a  whole,  of  persons  who,  falling 
ill  in  London,  go  out  of  it  to  die.  I  cannot  but  believe 
that  in  this  matter  our  exports  would  considerably  more 
than  balance  our  imports  ;  for  it  is  notorious  that  directly 
a  man  falls  ill  in  London,  we  send  him  to  the  country  to 
regain  his  strength  or  die,  as  the  case  may  be. 

There  can,  I  think,  be  no  doubt  that  this  high  death- 
rate  of  28' 1  is,  nevertheless,  considerably  too  low  if  w^e 
are  to  honestly  compare  it  with  the  mortality  figures  of 
the  country  as  a  whole. 

But  it  may  be  urged  that  these  central  districts  are 
poverty-stricken,  and  there  can  be  no  doubt  that  there 
is  a  considerable  amount  of  poverty  concealed  by  the 
palatial  buildings  which  abound  in  them.  These  central 
districts  are  certainly  not  so  poor  as  the  eastern  districts, 
and  although  there  is  no  little  poverty  in  Holborn, 
Clerkenwell,  and  8t.  Luke's,  it  is  largely  counterbalanced 
by  the  wealth  of  the  Strand,  the  City,  and  Bloomsbury. 
These  districts  may  be  poor,  but  most  certainly  the  poor 
who  live  in  them  are  better  off  than  they  were  fifty 
years  ago,  and  the  gradual  and  complete  disappearance 
of  typhus  fever  may  be  taken  as  evidence  that  there 
cannot  be  any  large  amount  of  serious  want.  The  dis- 
appearance of  typhus  is  due  to  cheap  food ;  and  cheap 
food  in  cities  has  been  brought  about  by  free  trade. 

In  looking  at  these  death-rates  for  the  central  dis- 
tricts from  1841  to  1890  one  cannot  but  be  struck  with 
their  comparative  uniformity,  and  the  absence  of  figures 


28 


ESSAYS  ON  RURAL  HYGIENE 


which  seem  to  pomt  to  any  particular  years  as  especially 
pestilential.  In  1846,  1847,  1848,  and  1849— years 
memorable  for  want,  social  disturbance,  and  cholera  — 
the  death-rate  averaged  26  only.  In  1854 — a  year  of 
cholera — it  was  27'4  ;  and  in  1866 — another  cholera  year 
—it  was  27-1. 

The  highest  death-rate  was  in  1864  when  it  stood  at 
29*5,  the  lowest  recorded  was  in  1850  when  it  stood  at 
21-1. 

The  fact  that  the  cholera  years  make  so  small  a  show 
in  the  death-rates  is  interesting,  because,  as  is  well  known, 
these  districts  have  enjoyed  the  excellent  water-supply  of 
the  New  Eiver,  and  did  not  in  1854  and  1866  get  any 
material  part  of  their  water  from  the  Thames  between 
the  bridges  or  from  the  polluted  Lea. 

There  is,  in  fact,  no  reason  why  these  central  districts 
should  suffer  from  the  effects  of  water-borne  contagia, 
more  than  any  other  districts ;  and  it  appears  evident 
that  the  high  mortality  which  persists  in  them  is  not 
due  to  any  defect  of  water  supply. 

It  is  rather  mortifying  to  contemplate  the  persistent 
high  dcEith-rates  in  these  districts,  when  we  consider  the 
money  which  has  been  laid  out  in  them  for  the  express 
purpose  of  improving  their  sanitary  condition. 

The  opening  of  the  New  Eiver,  the  rebuilding  after 
the  great  fire  in  1666,  the  removal  of  the  city  walls  and 
gates,  the  covering  of  the  Fleet  Ditch,  the  making  of  the 
main  sewers,  the  construction  of  the  Thames  Embank- 
ment, the  closing  of  the  city  churchyards,  the  laying  out 
of  the  New  Koad,  Cannon  Street,  Queen  Victoria  Street, 
the  Holborn  Viaduct,  Northumberland  Avenue,  Farring- 
don  Street,  Shaftesbury  Avenue,  New  Oxford  Street,  the 
Metropolitan  Bail  way,  the  improved  lighting,  the  magni- 
ficent paving,  enforced  vaccination,  enforced  education 
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— these  are  among  the  pubHc  measures  of  '  betterment,' 
every  one  of  which  should  have  the  effect  of  improving 
the  pubKc  health. 

Again,  we  have  new  markets,  new  bridges,  model 
dwellings,  an  Adulteration  Act,  a  Notification  Act,  an 
army  of  inspectors  for  slaughterhouses,  dairies,  and 
factories,  and  a  complete  set  of  hospitals  and  asylums  in 
neighbouring  counties  to  which  are  sent  paupers,  lunatics, 
imbeciles,  and  cases  of  infectious  fevers. 

These  central  districts  form  a  city,  which  is  equal  in 
magnificence  to  any  city  in  the  world,  and  which,  when 
viewed  upon  a  fine  day,  is  calculated  to  inflame  the 
imagination  and  rouse  every  feeling  of  patriotic  pride. 
Nowhere  on  the  globe  can  one  see  a  greater  concentra- 
tion of  municipal  magnificence  or  a  greater  variety  of 
fine  buildings,  whether  public  or  private.  Nowhere, 
probably,  is  to  be  found  such  ample  and  luxurious  hotel 
accommodation  for  visitors,  and  nowhere  is  there  a 
Vanity  Fair  more  profusely  furnished  with  theatres  and 
halls  of  pleasure,  with  shows  and  shops.  Were  it  not 
for  the  fact  that  the  Kegistrar-General  drags  a  mummy 
across  the  scene  marked  with  the  figure  28*1  our  enjoy- 
ment would  be  unalloyed. 

The  hygienic  difficulty  with  which  these  central  dis- 
tricts have  to  contend  is  not  that  of  water-supply, 
sewerage,  or  food-supply,  but  a  difficulty  in  getting  an 
adequate  supply  of  fresh  air. 

On  paper  they  appear  to  have  undergone  a  diminution 
of  population,  but  from  the  hygienic  point  of  view  such 
a  statement  is  obviously  misleading.  It  is  true  that 
fewer  people  dee])  in  these  districts  than  was  the  case 
thirty  years  ago ;  but  for  at  least  eighteen  hours  out  of 
every  twenty-four  the  overcrowding  is  excessive.  Is  there 
any  time  of  the  day  or  night  when  these  districts  have 
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not  in  them  some  thousands  in  excess  of  the  sleepers  ? 
After  the  eighteen  theatres  have  closed  their  doors,  the 
printing-offices  of  the  daily  papers  are  crammed  to  re- 
pletion, and  then  come  the  market  people ;  and  these 
are  followed  by  the  daily  toilers  on  the  busy  scene. 
Judging  from  the  day  census  of  the  city  proper,  it  is 
quite  safe  to  say  that  at  least  a  million  people  visit  these 
central  districts  daily,  of  whom  probably  half  a  million 
have  occupation  there  ;  and  these  help  not  only  to  use 
up  the  air,  but  not  improbably  leave  it  *  seeded  '  with  a 
fair  percentage  of  infective  particles.  If  we  look  ration- 
ally at  these  central  districts  we  must  admit  that  for 
practical  purposes  the  overcrowding  is  infinitely  greater 
than  it  ever  has  been. 

It  is  somewhat  humiliating  to  find  that  after  all 
our  efforts  the  death-rate  of  Central  London  has  under- 
gone no  material  change  during  the  last  fifty-four 
years. 

It  is  also  rather  humiliating  to  have  to  admit  that 
the  lowering  of  the  death-rate  in  districts  other  than  the 
central,  is  probably  due  to  dihition  rather  than  genuine 
improvement.  In  1811  London  contained  some  1,800,000 
inhabitants  ;  to-day  it  contains  4,250,000,  an  increase  of 
2,550,000.  At  the  same  time  the  central  districts  have 
decreased  to  the  extent  of  130,000,  and  from  this  we  are 
entitled  to  conclude  that  of  the  4,250,000  inhabitants  of 
London,  at  least  2,680,000  are  living  in  absolutely  new 
districts  which  having  been  developed  since  1841,  and 
stretching  from  the  centre  into  the  country,  have  served 
to  dilute  the  central  death-rates.  It  is  not  very  far  from 
the  truth  to  say  that  60  per  cent,  at  least  of  the  inhabi- 
tants of  London  live  in  a  city  which  was  non-existent 
fifty  years  ago,  and  considering  the  amount  of  building 
which  has  been  carried  out  since  1841,  it  is  certain  that 
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considerably  more  iliaii  GO  per  cent,  live  in  houses  which 
are  absolutely  new. 

Although  no  improvement  has  taken  place  in  the 
death-rate  of  the  central  districts  of  London  I  do  not 
wish  to  be  understood  as  speaking  lightly  of  the  sanitary 
work  which  has  been  carried  on  in  those  districts.  Far 
from  it ;  for  it  is  certain  that  without  the  strenuous  efforts 
wdiich  have  been  made  to  grapple  with  the  sanitary  pro- 
blems in  such  a  hemmed-in  and  crowded  area,  the  death- 
rate  must  have  risen  to  a  far  higher  figure  than  any 
of  those  which  I  have  quoted. 

Again,  we  must  be  careful  to  distinguish  betw^een 
crowding  out  of  doors  and  crowding  indoors,  and  we  must 
remember  that  crowding  in  houses  and  under  a  common 
roof  is  infinitely  the  most  dangerous  form  of  crowding. 

William  Cobbett,  in  his  '  Kural  Eides,'  invariably 
speaks  of  London  as  '  The  Wen,'  i.e.,  he  regards  it  as  a 
pathological  growth,  and  there  can  be  no  doubt  he  is 
correct  in  his  point  of  view,  as  is  shown  by  the  frequently 
recurring  necessity  for  surgical  interference. 

The  concentration  of  houses,  and  the  concentration 
of  inhabitants  under  a  common  roof,  must  increase  the 
amount  of  air-borne  disease,  and  there  can  be  no  doubt 
that  with  the  increasing  height  of  our  houses  and  the 
ever-increasing  area  of  the  city,  the  mortality  of  the 
centre  of  London  is  certain  to  increase. 

In  the  first  quarter  of  last  year  (1892)  w^e  had  a  very 
sharp  epidemic  of  influenza  in  London  which  lasted  for 
six  weeks  and  caused,  approximately,  1,000  extra  deaths 
per  week  while  it  lasted.  The  effect  of  this  epidemic, 
which  was  due  to  air-borne  contagia,  is  shown  in  the 
corrected  returns  of  the  Kegistrar-General  for  the  first 
quarter  of  1892. 

The  death-rate  fur  the  whole  of  London  during  this 
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quarter  was  27*8,  and  the  total  deaths  amounted  to 
29,529. 

A  glance  at  the  returns  shows  that,  roughly  speaking, 
the  death-rate  of  the  various  districts  rises  as  we  proceed 
from  the  circumference  to  the  centre  of  London,  and 
certainly  the  central  districts  of  the  Eegistrar- General 
show  a  rate  of  mortality  which  is  deserving  of  attention. 
Taking  these  central  districts  in  order  of  mortality  we 
find  that  the  death-rates  for  the  first  quarter  of  1892 
w^ere  as  under  :  — 

Strand  .  .  .  44-0 

Holborn  .  .  36-6 

St.  Luke's  .  .  35'5 

Clerkenwell  .  .  35-3 

The  infant  mortality  figure,  which  for  the  whole  of 
London  stood  at  179,  was  no  less  than  317  in  the 
Strand,  244  in  the  City,  229  in  Holborn,  217  in  St. 
Martin's,  212  in  Clerkenwell,  186  in  St.  Giles's  and 
170  in  St.  Luke's. 

In  St.  Luke's  the  birth-rate  for  this  quarter  was 
exceptionally  high  (45'2),  and  the  births  exceeded  the 
deaths  by  99.  In  each  of  the  other  central  districts, 
however,  the  deaths  considerably  exceeded  the  births,  a 
fact  which  was  due  as  much  to  the  exceptionally  low 
birth-rates  as  to  the  exceptionally  high  death-rates.  If 
we  exclude  St.  Luke's  we  find  that  in  the  six  remaining 
districts  the  deaths  exceeded  the  births  by  452. 

The  smallness  of  the  birth-rates  (St.  Martin's,  16*9  ; 
City,  17-5  ;  Strand,  24  ;  Holborn,  27  ;  St.  Giles's,  30-4  ; 
Clerkenwell,  33*5)  shows  how  abnormal  must  be  the  age 
distribution,  and  that  when  the  human  birds  pair  they 
have  largely  given  up  the  central  districts  for  nesting 
purposes. 

Finally,  let  us  take  London  at  its  worst — as  during  the 


St.  Giles's  .  .  35-1 
City  .  .  .  33-0 
St.  Martin's  .       .  27-7 


CONCENTRATION  OF  POPULATION  IN  CITIES  33 


great  fog  of  Christmas  1891.  Now,  in  order  that  fog  may 
be  formed,  the  air  must  be  laden  with  moisture,  and  con- 
sequently in  London  the  winds  which  bring  the  fog  are 
those  which  come  from  the  eastward,  over  the  sea  and 
up  the  estuary  of  the  Thames.  Fogs  are  necessarily 
phenomena  which  depend  upon  stillness  of  the  air,  for 
they  are  quickly  dissipated  by  even  a  moderate  breeze. 
In  order  that  the  moisture-laden  air  may  precipitate  its 
moisture  in  the  form  of  fog  it  needs  to  be  chilled,  and, 
therefore,  our  winter  fogs  only  occur  in  cold  weather. 
December  20,  1891,  at  Greenwich  was  a  clear  frosty 
day  with  very  light  air  from  the  north-east.  On  the 
following  day  the  wind  became  due  east  and  dropped  to 
a  dead  calm,  and  then  commenced  a  dense  fog  which 
continued  till  the  evening  of  Christmas  Day,  when  the 
wind  shifted  to  the  south-west  and  the  frost  and  fog 
came  to  an  end. 

In  the  week  ending  December  26  six  days  were 
frosty,  and  a  dense  fog  continued  for  the  greater  part  of 
five  days.  The  air  was  almost  saturated  with  moisture. 
The  mean  daily  value  of  temperature  was  10*2  degrees 
helow  the  average,  and  amounted  to  29*1  degrees  only. 
Out  of  fifty-four  hours  during  which  the  sun  was  above 
the  horizon,  sunshine  was  registered  at  Greenwich 
during  4*7  hours  only,  and  the  sum  of  the  horizontal  move- 
ment of  the  air  for  the  week  amounted  to  784  miles,  01 
1,341  miles  below  the  average. 

The  barometer  stood  at  30-49  inches  at  the  begin- 
ning of  the  week  and  gradually  fell  to  29*7  at  its  close. 
These  quantities  are,  be  it  remembered,  the  result  of 
observations  at  Greenwich,  and  taken  about  150  feet 
above  the  mean  sea-level.  Meteorological  observations  in 
the  centre  of  London  are  not  recorded  with  any  syste- 
matic care,  but  we  may  feel  tolerably  sure  that  the 
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temperature  in  London  was  slightly  higher  than  at 
Greenwich  ;  that  even  less  sunshine  was  recorded,  and 
that  the  rate  of  movement  of  the  air  was  even  less  and 
amounted  to  downright  stagnation. 

The  characteristics  of  the  air  during  a  fog  are,  then, 
darkness,  coldness,  damjmess,  and  stagnatmi.  It  appears 
probable  (although  I  know  of  no  exact  observations)  that 
the  mobility  of  the  air  and  the  diffusibility  of  its  compo- 
nent gases  is  diminished  during  a  fog.  One  of  the  often- 
recorded  phenomena  of  a  fog  is  the  way  in  which  it 
remains  stationary  in  baiiks,  and  with  exact  limits 
(forming  real  pillars  of  cloud),  for  hours  at  a  time ;  and 
one  must  take  it  for  granted.that  the  products  of  respira- 
tion and  combustion  are  not  easily  removed  in  such 
circumstances,  but  remain  to  irritate,  and  perhaps  to 
poison,  those  who  are  surrounded  by  such  envelopes  of 
vapour.  It  is  this  stagnation  of  the  air  which,  I  believe, 
constitutes  one  of  the  great  dangers  of  a  fog.  In  estimat- 
ing the  effect  the  fog  has  upon  the  health  and  comfort 
of  those  who  are  immersed  in  it,  a  very  important 
matter  is  its  duration.  All  fogs,  and  especially  London 
fogs,  which  are  laden  with  irritative  and  infective  par- 
ticles, are  very  trying  to  sufferers  from  lung  disease, 
especially  those  affected  with  chronic  bronchitis,  and  the 
danger  to  these  persons  may  be  looked  upon  as  pro- 
portioned to  the  length  of  time  they  are  exposed  to 
adverse  circumstances.  If  the  fog,  after  a  few  hours' 
duration,  clears  up,  the  lungs  get  rid  of  the  irritating 
matter,  respiration  becomes  normal  again,  and  the 
patient  is  able  to  withstand  a  second  bout  of  fog  when  it 
returns ;  but  if  a  fog  continues  for  a  few  days  instead  of 
a  few  hours,  there  is  no  respite,  and  the  patient  suc- 
cumbs. One  may  compare  Londoners  in  a  fog  to  fish  in 
a  bowl,  who  suffer  from  the  neglect  of  their  owner  to 
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change  the  water;  and  it  is  evident  that  the  longer  the 
change  be  delayed,  the  more  unfitted  the  water  becomes 
for  the  respiration  of  the  fish,  and  the  greater  is  the 
danger.  So  the  danger  of  a  fog  increases  with  its  dura- 
tion, for  not  only  do  the  dwellers  in  it  get  no  respite 
with  which  to  obtain,  as  it  were,  a  new  lease  of  life  by 
even  a  few  gasps  in  the  fresh  air  ;  but  the  dense  fog- 
bank  which  weighs  upon  them  gets  hourly  fouler  and 
fouler  from  the  products  of  combustion  and  the  smoke 
(a  result  of  non-combustion)  from  thousands  of  chimneys 
and  the  respiratory  and  other  impurities  from  millions 
of  men  and  animals.  A  very  noteworthy  feature  of  the 
fog  of  Christmas,  1891,  was  its  duration  :  it  began  on 
Monday  evening,  and  lasted,  in  a  very  dense  form 
and  without  intermission,  until  Friday  night ;  so  that 
the  time  during  which  Londoners  had  to  endure  this 
weather— this  mixture  of  coldness,  dampness,  foulness, 
and  stagnation — was  close  upon  a  hundred  hours. 

When  we  come  to  consider  w^hat  effect  this  long- 
continued  fog  had  upon  the  health  of  London  we  find 
that  we  have  many  facts  to  take  into  consideration 
before  we  can  arrive  at  any  conclusion.  The  effect  of 
cold  and  fog  upon  the  death-rate  is  produced  almost 
immediately  because  there  is  always  a  large  number  of 
sufferers  from  chronic  maladies  who  are  ripe  for 
departure  so  soon  as  the  first  adverse  circumstance 
arrives  to  overtax  their  feeble  powers.  Of  course  there 
are  many  others  who  do  not  die  at  once,  but  whose 
condition  is  so  aggravated  by  the  fog  that  they  succumb 
in  a  few  weeks  or  so.  When  fog  and  cold  set  in  on 
a  Monday  some  of  the  results  of  it  would  certainly  appear 
in  the  death  returns  furnished  to  the  Eegistrar- General 
on  the  following  Saturday  night,  but,  as  in  this  particular 
week  Christmas  Day  fell  upon  a  Friday,  the  work  of 
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Kegistration  was  upset,  and  many  of  the  deaths  occurring 
in  the  week,  ending  December  26,  were  not  registered 
until  the  following  week,  ending  January  2.  It  thus 
follows  that  in  order  to  estimate  the  effects  of  the  fog  we 
must  take  the  deaths  occurring  in  the  fortnight,  ending 
January  2,  and  in  this  way  we  eliminate  the  disturbing 
influence  of  Christmas. 

The  estimated  average  number  of  deaths  for  the 
weeks  ending  December  26,  1891,  and  January  2,  1892, 
respectively,  is  stated  by  the  Kegistrar-General  to  be 
1,813  and  1,915,  giving  a  total  of  3,728  for  the  fortnight. 
The  actual  number  of  deaths  registered  in  these  two 
weeks  was  1,771  and  3,399,  giving  a  total  of  5,170  for 
the  fortnight,  or  an  excess  of  1,442.  The  excess  of 
actual  deaths  in  the  week  ending  January  2  over  the 
calculated  average  was  1,484,  so  that  we  may,  in  con- 
sidering the  details  of  the  excess  for  the  fortnight,  limit 
our  attention  to  the  second  week  alone.  To  do  so  will 
save  much  trouble,  and  will  not  materially  influence  our 
conclusions.  The  death-rate  for  the  fortnight  averaged 
32,  and  for  the  two  weeks  respectively  it  was  21*9  and 
42.  Limiting  our  attention  to  the  second  of  the  two 
weeks,  we  find  the  following  causes  of  death  show  a 
marked  excess  over  the  average  : — 


Average 


Actual 


Measles  .  .  .  . 
Whooping  cough 
Phthisis  .  .  .  . 
Old  age  .  .  .  . 
Apoplexy  .  .  .  . 
Dis.  of  the  Circulatory  Sysl 
Bronchitis 
Pneumonia 

Other  Eespiratory  diseases 
Accidents  .      .      ,  . 


;em 


72 
66 
182 
66 
50 
154 
344 
120 
51 
58 


154 
180 
258 
90 
79 
317 
927 
253 
120 
118 


1,163 


2,496 
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It  is  noticeable  that  the  excess  of  deaths  is  mainly 
attributable  to  lung  diseases  or  zymotic  diseases,  such  as 
whooping-cough  and  measles,  in  which  lung  complica- 
tions are  very  common.  Deaths  from  circulatory  disease 
were  also  far  above  the  average,  but  as  anything  which 
hampers  the  action  of  the  lungs  must  exercise  a  baneful 
influence  on  the  circulation,  this  is  what  one  would 
naturally  expect,  and  merely  tends  to  strengthen  the 
assertion  that  cold  and  fog  kill  primarily  by  their  effect 
on  the  lungs. 

The  death-rate  for  the  whole  of  London  was  42,  while 
the  death-rates  for  the  several  districts  were  as  follows  : — 


It  is  noticeable  that  the  western  district  suffered 
more  than  the  northern  or  the  southern,  which  is  not  to 
be  wondered  at,  for,  with  the  slight  airs  from  the  East 
which  prevailed,  the  western  districts  would  get  the  full 
effect  of  the  foulness  which  drifted  from  the  whole  of  the 
metropolis  lying  to  the  eastward.  The  highest  fog  death- 
rate  was  in  the  central  district. 

The  evils  of  overcrowding  have  been  made  more 
plain  and  comprehensible  by  the  discoveries  which 
have  been  made  in  the  new  science  of  bacteriology. 
When  the  public  hears  that  a  new  microbe  has  been  dis- 
covered in  connection  with  this  or  that  disease,  it  says : 
'  Now,  surely  we  shall  have  a  cure.'  It  may  be  well  to 
point  out  that,  hitherto,  in  no  case  of  general  disease  has 
the  discovery  of  a  microbe  led  to  the  discovery  of  a  cure  ; 
and  the  evidence  that  the  study  of  the  life-history  of 
pathogenic  microbes  is  likely  to  lead  to  the  discovery  of 
*  cures '  is,  to  say  the  least,  not  very  strong.    '  Prevention,' 
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Central 

Eastern 

Southern 


36-4 

43-68 

52-0 

47-82 

39'52 
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however,  is  better  than  '  cure  ' ;  and  it  is  clear  that  the 
study  of  the  hfe-history  of  pathogenic  microbes  must 
precede  all  adequate  measures  for  preventing  the  diseases 
which  they  cause. 

It  was  the  study  of  the  life-history  of  the  microbes 
which  produce  putrefaction  which  led  Sir  Joseph  Lister 
to  adopt  the  antiseptic  treatment  of  wounds  which  has 
produced  such  grand  results.  The  knowledge  that 
cholera  and  typhoid  poisons  can  live  in  water  has  led  to 
great  caution  in  the  selection  and  protection  of  water- 
supplies,  and  it  is  possible  that  the  time  is  not  far  distant 
when  we  shall  regard  the  wilful  mixing  of  excremental 
matters  with  water  as,  in  a  sense,  an  act  of  public 
suicide.  Again,  the  knowledge  that  typhoid  fever,  diph- 
theria, and  scarlet  fever  are  often  connected  with  the 
milk-supply  has  been  the  means  of  arresting  many  an 
epidemic.  In  short,  the  medical  profession  has  no  cause 
to  feel  ashamed  of  its  recent  progress  in  the  direction 
of  prevention  of  disease,  which,  in  the  words  of  Sir 
William  Jenner,  should  be  the  great  aim  of  a  physician. 

While  certain  diseases  reach  us  via  water  and  food, 
there  are  others  which  come  to  us  in  the  air  we  breathe, 
and  it  is  well  to  bear  in  mind  that  it  is  in  relation 
to  air-borne  diseases  that  overcrowding  is  especially 
dangerous.  Whooping-cough,  measles,  scarlet  fever, 
diphtheria,  tubercle,  typhus  fever,  small-pox,  influenza, 
pneumonia,  and  plague,  and,  to  a  less  extent,  typhoid 
fever,  are  among  the  diseases  which  are  air-borne,  and 
the  spread  of  which  is,  in  a  very  obvious  way,  favoured 
by  overcrowding.  It  is  definitely  known  with  regard  to 
some,  and  may  be  safely  inferred  with  regard  to  all  the 
above-named  diseases,  that  the  carriers  of  the  infection 
are  particulate  and  alive.  A  sufferer  from  any  one  of 
these  diseases  is  continually  giving  off  infective  particles, 
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and  the  danger  of  the  infection  travelling  to  a  second 
person  depends  (1)  upon  the  distance  of  the  second  from 
the  first ;  (2)  the  ease  with  which  the  infected  air  can 
be  diluted  with  fresh  air.  Thus  the  danger  caused  by 
proximity  to  an  infected  person  in  the  open  air  is  com- 
paratively slight,  because  the  chance  that  the  infective 
particles  will  be  blown  away  by  the  wind  is  very  great. 
When,  however,  the  infected  and  the  healthy  come  to 
live  under  the  same  roof,  to  occupy  the  same  room,  and, 
still  more,  the  same  bed,  the  risks  of  infection  are 
enormously  increased,  because  the  air  in  the  confined 
space  gets  very  largely  charged  with  infective  particles 
which  the  healthy  can  hardly  avoid  taking.  Given  the 
rate  of  movement  of  the  air,  the  degree  of  proximity  of 
the  individuals,  and  the  number  of  infective  particles 
given  off  by  the  diseased  person,  and  the  risk  of  infection 
could  be  stated  as  a  mathematical  formula.  There  is 
good  reason  to  believe,  however,  that  the  mere  fact  of 
overcrowding  produces  some  change  (possibly  chemical) 
which  greatly  increases  the  risks  of  infection,  apart  from 
the  mathematical  factors  above  alluded  to.  Some  of 
the  facts  connected  with  the  recent  epidemic  of  influenza 
bring  out  very  clearly  the  increased  danger  of  infection 
which  results  from  overcrowding  between  walls  and 
under  a  common  roof. 

Overcrowding  is  seen  at  its  maximum  in  the  fore- 
castle of  a  ship  after  the  men  have  'turned  in,'  and  the 
danger  to  all,  should  any  case  of  infective  disease  be 
present  among  them,  is  well  known.  The  explosive  out- 
bursts of  influenza  which  are  liable  to  occur  on  board 
ship  have  been  amongst  the  startling  features  of  every 
epidemic.  In  the  same  way  explosive  outbursts  of  the 
disease  have  occurred  in  establishments  where  many 
persons  have  a  common  employment  under  a  common 
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roof,  as  witness  the  sudden  occurrence  of  a  thousand 
cases  at  the  end  of  1880  in  the  Magasins  du  Louvre  at 
Paris,  and  a  similar  outburst  at  the  General  Post  Office 
in  January  1890.  A  careful  consideration  of  the  whole 
of  the  facts  of  the  epidemic  of  1889-90  leads  Dr.  Parsons, 
in  his  report  made  to  the  Local  Government  Board,  to 
conclude  :  ^  '  8.  That  in  public  services  and  establish- 
ments persons  employed  together  in  large  numbers  in 
enclosed  spaces  have  suffered  in  larger  proportion  than 
those  employed  few  together  or  in  the  open  air.  9.  That 
in  institutions  in  which  the  inmates  are  brought  much 
into  association  the  epidemic  has  more  quickly  attained 
its  height,  has  prevailed  more  extensively,  and  been 
sooner  over  than  in  those  in  which  the  inmates  are  more 
secluded  from  one  another.'  The  converse  is  also  true, 
for  Dr.  Parsons  states  that  those  living  away  from  the 
possibility  of  infection  and  in  small  groups,  such  as 
lighthouse  keepers  and  deep-sea  fishermen,  enjoyed  a 
remarkable  immunity  from  the  epidemic.  It  must  be 
remembered  that  what  is  true  of  influenza  is  also  true 
of  other  air-borne  infections.  It  is  known  that  whooping- 
cough  and  measles  are  prevalent  and  fatal,  very  much  in 
proportion  to  the  density  of  population  on  a  given  area, 
and  it  has  lately  been  shown  that,  although  the  mortality 
in  so-called  model  dwellings  is  below  that  of  the  working- 
class  dwellings  as  a  whole,  the  occurrence  in  them  of  in- 
fantile infectious  diseases,  including  diphtheria,  is  dis- 
tinctly above  the  average.  This  is  not  to  be  wondered 
at,  for  with  a  large  number  of  persons  under  a  common 
roof  the  risks  of  infection  must  be  proportionate  to  the 
number  of  inhabitants. 

The  modern  city  is  distinctly  a  modern  invention  ; 
it  had  no  counterpart  in  ancient  times.    The  ancients 

'  See  p.  101  of  the  Be^ort  on  the  Influenza. 
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crowded  behind  walls  from  fear  of  their  enemies.  The 
modern  city  has  no  walls  and  no  need  of  them,  and 
there  does  not  seem  to  be  the  same  necessity  for  over- 
crowding that  there  was  in  the  ancient  city.    As  a 
matter  of  fact,  however,  the  modern  city  both  here  and 
in  America  exhibits  a  degree  of  overcrowding  on  space 
such,  as  I  believe,  has  never  existed  in  the  history  of  the 
world.    The  main  cause  of  the  difference  between  the 
ancient  and  modern  city  is  the  possession  0/  i{:aier  under 
pressure.    In  ancient  Kome  an  excellent  supply  of  water 
flowed  from  the  neighbouring  hills  along  open  aqueducts 
supported  on  arches,  and  it  is  probable  that  the  greatest 
head  of  water  to  be  found  in  ancient  Eome  was  repre- 
sented by  the  height  of  the  aqueducts  above  the  level  of 
the  ground.    Most  of  the  buildings  in  ancient  Kome  were 
what  we  should  consider  low.    The  dwelling-houses  were 
rarely  more  than  one  story,  or  at  most  two  stories, 
high,  and  it  was  only  in  public  buildings — temples,  baths, 
basilicas — that  an  attempt  was  made  to  carry  the  edifice 
to  any  great  height.    In  mediaeval  cities,  three-storied 
buildings  represented  the  average  maximum,  for  without 
water  under  pressure  very  high  buildings  were  imprac- 
ticable owing  to  the  labour  of  carrying  water  to  the  upper 
stories  and  the  difficulty  of  removing  refuse.  Formerly 
a  house  was  scarcely  habitable  unless  it  had  a  courtyard 
of  some  kind.    This  was  essential  for  sanitary  purposes 
— for  a  well  and  for  the  bestowal  of  refuse  pending  its 
removal  by  the  scavenger.  Most  of  the  decent  houses  in 
mediaeval  London  had  a  considerable  amount  of  curtilage, 
as  may  be  seen  by  consulting  the  maps  of  Aggas,  Eyther, 
Newcourt,  and  others.    The  steam-engine  and  the  cast- 
iron  water  pipe  have  together  created  a  new  order  of 
things.    The  steam-engine  gives  us  any  head  of  water 
we  desire,  and  the  modern  iron  fittings  are  able  to  stand 
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any  pressure  to  which  we  may  find  it  necessary  to  sub- 
ject them.  There  is  no  longer  any  difficulty  in  taking 
water  to  the  top  story  of  any  house,  however  lofty ;  no 
longer  any  difficulty  in  washing  the  filth  out  of  any 
dwelling-house,  however  big;  there  is  no  longer  any 
absolute  necessity  of  limiting  the  height  of  buildings  ; 
no  longer  need  of  any  curtilage  to  a  house,  nor  for  any 
outlet  other  than  a  pipe.  This,  indeed,  is  magical. 
'  My  estate,'  says  one,  '  has  risen  in  value  from  lOOL  an 
acre  to  5Z.  a  foot.  '  My  water  shares,'  says  another, 
'  pay  me  12  per  cent.'  *  My  mansions  in  the  sky,'  says 
the  builder,  '  have  sold  for  double  what  they  cost  me.' 
All  the  gas  shareholders  and  those  who  have  invested  in 
electric  suT)ply  companies  join  in  the  chorus  of  delight. 
This  is,  indeed,  a  civilising  and  wonderful  age.  Let  us 
build  a  temple,  and  place  in  it  a  steam-engine,  an  iron 
water-pipe,  and  an  hydraulic  lift.  Under  these  very 
money-making  conditions  it  is  not  to  be  wondered  at 
that  the  craze  of  the  present  time  is  for  tenement  houses, 
which  are  called  model  dwellings,  flats,  or  mansions, 
according  to  the  class  for  which  they  are  intended. 
Whatever  they  may  be  called  they  are  all  of  the  same 
type,  and  they  are  calculated  to  trouble  the  soul  of  the 
sanitarian  who  knows  the  danger  of  overcrowding  on 
space  and  under  a  common  roof. 

Let  us  hear  what  Edinburgh  can  teach  us  on  this 
subject.  In  a  very  excellent  paper  on  the  Hygiene  and 
Demography  of  Edinburgh,  which  was  communicated  to 
the  seventh  (London)  Congress,  and  which  is  now  pub- 
lished in  the  twelfth  volume  of  the  Transactions  of  the 
Congress,  is  (p.  66)  the  following  passage  :  *  Edinburgh 
enjoyed  for  many  years  the  unenviable  notoriety  of  being 
subject  to  periodical  outbursts  of  fever.  These  assumed 
in  all  cases  the  epidemic  form,  and  entailed  a  large 
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mortality  on  the  citizens.  .  .  .  There  can  be  no  doubt 
that  one  main  cause  of  these  repeated  outbreaks  was 
the  manner  of  housing  the  inhabitants,  which,  copied 
from  the  French,  consisted  in  pihng  tenement  above 
tenement  until  a  large  overcrowded  population  was  con- 
fined in  a  limited  space,  and  could  only  communicate 
with  the  outer  world  by  a  narrow  stair.  .  .  .  When  in- 
fectious disease  of  any  kind  broke  out  in  such  circum- 
stances, it  spread  with  great  rapidity,  and  quickly  assumed 
the  epidemic  form.'  It  is  doubtless  gratifying  to  national 
vanity  to  have  a  capital  city  composed  of  huge  edifices 
which  may  be  made  to  look  palatial  from  the  outside, 
but  there  is  also  no  doubt  that  the  comparatively  low 
death-rate  which  London  has  hitherto  enjoyed  is  to  be 
attributed  to  the  fact  that  as  a  rule  each  family  has  had 
a  house  of  its  own.  It  is  strange  that  the  craze  for  high 
buildings  has  reached  its  maximum  in  America,  where 
cities  have  sprung  into  sudden  existence  on  the  boundless 
prairie,  where  space  is  practically  unlimited.  The  main 
causes  of  this  seem  to  be  hurry,  avarice,  an  insane  spirit 
of  competition,  and  the  difficulties  connected  with  do- 
mestic service  in  a  country  where  the  citizens  are  more 
willing  to  slave  for  a  machine  than  to  serve  a  mistress. 
Life  in  hotels  and  boarding-houses  is  more  common  in 
America  than  here,  and  co-operative  housekeeping  has 
reached  a  high  stage  of  development.  Water,  warmth 
(by  steam  coils),  gas,  electricity,  telephones,  and  hydrau- 
lic power  are  supplied  to  groups  of  houses  from  common 
centres.  This  is  a  co]ivenient  arrangement,  but  one 
which  makes  for  the  overcrowding  of  houses  on  space. 
Domestic  architecture  is  in  danger  of  becoming  a  lost 
art  in  cities  where  the  inhabitants  are  content  to  be 
stored  in  human  warehouses  erected  by  engineers  and 
as  full  of  machinery  as  a  factory.    In  the  most  modern 
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city  in  the  world  (Chicago),  the  builders  of  which  have 
had  the  opportunity  of  avoiding  all  the  errors  of  the 
past,  it  is  curious  to  note  that  the  engineer-architects 
have  exceeded  all  previous  efforts  in  the  matter  of  high 
buildings  and  disgraceful  overcrowding.  The  *  Masonic 
Temple  '  in  Chicago  has  twenty  stories  and  is  265  feet 
high,  and  is  merely  the  latest  and  worst  of  many  similar 
buildings  in  the  city.  In  such  a  city  the  sewage  diffi- 
culty is  necessarily  very  great,  but  we  learn  that  a 
special  canal  is  to  be  constructed  for  its  reception,  and 
this  is  to  discharge  into  the  upper  waters  of  the  Missis- 
sippi !  It  seems  astounding  that  such  an  outrage  on 
their  noblest  river  should  be  tolerated  by  the  American 
people.  The  volume  of  the  sewage  may  be  as  nothing 
when  compared  with  the  volume  of  the  river  into  which 
it  is  to  be  discharged,  but  one  would  ask.  Can  this  inge- 
nious race,  who  like  to  be  considered  in  the  van  of  pro- 
gress, do  nothing  better  with  the  sewage  of  a  great  city 
than  this  ?  And  are  we  to  conclude  that  their  hygiene 
is  founded  more  on  expediency  and  money  getting  than 
on  any  true  scientific,  economic,  or  moral  principles  ? 
As  regards  the  state  of  public  health  in  Chicago,  the 
following  figures  may  help  one  to  form  an  estimate  of  it. 
The  annexed  table,  compiled  from  the  official  mortality 
returns,  shows  that  for  1890  the  death-rate  was  18-2, 
and  for  1891  22*2.  It  has  not  been  possible  to  make 
any  correction  for  age  distribution,  but  it  seems  highly 
probable  that  Chicago  is  largely  peopled  by  vigorous 
adult  immigrants  who  crowd  into  it  in  search  of  employ- 
ment. The  zymotic  death-rate  was  4*09  in  1890  and 
5*61  in  1891,  the  latter  figure  being  not  far  from  double 
the  zymotic  death-rate  of  London  in  1890.  The  death- 
rate  from  typhoid  fever  was  840  per  1,000,000  in  1890 
and  1,596  per  1,000,000  in  1891,  the  latter  figure  being 
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nearly  five  times  as  great  as  the  largest  typhoid  fever 
death-rate  ever  recorded  in  London.  Croup  and  diph- 
theria last  year  killed  1,087  per  1,000,000  in  Chicago, 
which  is  a  figure  enormously  in  advance  of  any  that 
have  ever  been  recorded  in  London.  These  figures  seem 
to  show  that  no  amount  of  ingenious  engineering  can 
counteract  the  evils  of  overcrowding  on  space. 


Death-rate  per  1,000,000  Living 


All  causes 

Zymotic 

Diph- 
theria 
and 
croup 

Typhoid 
fever 

Tubercular 
affection  s 

Respira- 
tory affec- 
tions 

Violence 

Chicago,  1890 
1891 

London, 1890 

18,214 
22,204 
20,978 

4,090 
5,010 
2,896 

1,051 
1,087 
330 

840 
1,596 
144 

1,859 
1,967 
2,943 

3,136 
4,089 
4,910 

1,069 
1,170 
719 

It  needs  to  be  pointed  out  that  the  overcrowding  of 
our  cities,  which  is  admittedly  the  greatest  of  all  sanitary 
evils,  is  the  direct  result  of  sanitary  legislation.  When, 
some  forty  years  since,  it  was  recognised  that  water- 
carried  sewage  inevitably  poisoned  the  wells,  no  attempt 
was  made  to  protect  the  wells  from  pollution  ;  but  the 
surface  wells  were  compulsorily  closed,  the  inhabitants 
were  sold  in  bondage  to  the  water  companies,  and  the 
houses  were  compelled  to  pollute  our  rivers.  These 
measures  have  given  a  fatal  facility  for  overcrowding, 
and  wherever  a  line  of  sewers  is  taken  the  speculative 
builder  follows ;  for,  not  being  hampered  by  questions  of 
water-supply  or  filth-disposal  (the  sanitary  authorities 
relieving  him  of  all  responsibilities  in  this  matter),  he  is 
able  to  erect  buildings  without  any  curtilage,  and  of  any 
height  almost  that  he  chooses.  Be  it  observed  that  this 
state  of  things  is  not  limited  to  London  or  the  big  towns. 
The  notion  that  houses  are  as  well  without  curtilage  as 
with  it  has  infected  the  country,  as  anybody  may  see  for 
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himself  when  travelHng  by  railway.  The  train  runs 
through  miles  of  country,  with  scarcely  a  house  to  be 
seen  ;  but  when  we  stop  at  the  developing  district,  grow- 
ing up  round  the  country  station,  7^e  find  the  houses 
packed  almost  as  closely  as  they  are  in  the  centres  of 
towns.  As  an  instance  of  this,  a  village  might  be  men- 
tioned where  land  can  be  bought  at  very  little  above  its 
agricultural  value.  This  village  has  been  selected  by  a 
railway  company  for  the  establishment  of  '  works,'  and 
the  company  is  erecting  rows  and  rows  of  artisans' 
cottages  with  at  most  a  few  square  feet  of  curtilage  each. 
The  onus  of  draining  these  cottages  will  ultimately  be 
thrown  on  the  local  authority,  with  the  additional  onus, 
in  a  few  years'  time,  of  providing  the  inhabitants  with 
allotments ;  and  all  the  expense  of  this  will  fall  upon  the 
ratepayers  as  a  whole.  Clearly,  the  best  place  for  an 
allotment  is  round  the  dwelling,  and  some  compulsion 
should  have  been  put  upon  this  wealthy  company  to 
provide  it.  A  couple  of  hundred  acres  of  land  (enough 
for  1,000  cottages)  might,  I  suspect,  have  been  pur- 
chased  in  this  particular  spot  for  less  than  10,000/., 
and  would  have  added  lOZ.  to  the  cost  of  each  cottage. 
What  is  this  to  a  rich  company,  especially  if  it  be  the 
means  of  increasing  the  health  and  contentment  of  their 
workpeople?  Would  it  not  be  money  well  spent,  and 
spent  to  the  ultimate  advantage  of  the  shareholders? 
We  have  engendered  a  stingy  habit  of  mind  towards  the 
question  of  space  round  houses,  which  almost  amounts 
to  a  national  insanity. 

A  country  town  which  the  writer  knows  well,  where 
200  acres  of  land  with  a  house  and  farm  buildings 
recently  sold  for  4,000L,  has  sanctioned  the  erection  by 
a  building  society  of  200  dwellings  on  six  acres  of  land. 
This  building  estate  will,  if  successful,  have  a  population 
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of  1,000  persons,  or  nearly  170  to  the  acre,  a  degree  of 
overcrowding  about  three  times  as  great  as  that  of  the 
average  of  London.  The  building  society  will  make  a 
good  profit,  while  the  sanitary  authority  which  sanc- 
tioned this  scheme  will  ultimately  have  to  deal  with  the 
infectious  diseases  of  this  crowded  area,  and  will  not 
only  have  to  provide,  at  the  expense  of  the  ratepayers 
as  a  whole,  for  the  safe  bestowal  of  the  filth  from  this 
area,  but  will  also,  possibly,  be  compelled  to  provide  the 
tenants  with  allotments. 

Can  anything  be  worse  from  the  hygienic  point  of 
view  than  the  modern  tenement  house  or  monster  hotel, 
where  each  floor  ventilates  into  the  floor  above  and  the 
floor  below,  while  the  '  lifts '  effectually  drive  the  air  from 
one  floor  to  another  without  renewing  it  ?  In  such 
places,  where  hundreds  live  under  a  common  roof,  fresh 
air  is  impossible.  Dr.  Ogle,  in  his  paper  on  '  The 
Eelation  of  Occupation  to  Disease  and  Mortality,'  has 
pointed  out  that  the  mortality  of  hotel  servants  is  higher 
than  that  of  any  other  class,  being  nearly  four  times 
as  great  as  that  of  the  clergy,  who  enjoy  the  lowest 
degree  of  mortality.  This  high  mortality  is  not  to  be 
wondered  at,  for  the  hotel  servant  never  breathes  fresh 
air,  and  lives  day  and  night  in  an  overcrowded  dwelling 
redolent  of  humanity,  dinners,  gas,  tobacco,  and  drains, 
one  or  all,  most  commonly  all.  Alcoholism  may  have 
something  to  do  with  this  high  mortality,  but  we  must 
all  admit  that  the  unwholesome  conditions  of  life  are 
probably  the  main  cause  of  the  alcoholism.  Drinking 
is  said  to  be  on  the  increase  in  this  country,  and  it  is 
probable  that  it  would  be  found  to  bear  a  very  definite 
ratio  to  the  overcrowding  on  space.  The  advantages  of 
hotel  life  are  many,  and  the  charms  of  living  in  a  plea- 
sant community  are  very  great.    These  charms  have 
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always  been  recognised,  but  when  we  contrast  the 
*  college,'  as  seen  at  Oxford  or  Cambridge,  with  its 
ample  area  and  the  opportunities  for  society  or  seclusion 
at  will,  with  the  modern  hotel,  raised  tier  above  tier, 
in  which  tranquillity  and  fresh  air  are  alike  unknown, 
it  must  be  confessed  that,  aesthetically  and  hygienically, 
the  mediaeval  architect  was  ahead  of  his  successors. 
These  remarks  apply  not  merely  to  those  great  hostelries 
in  cities,  where  persons  are  content  to  jostle  each  other 
during  a  short  paroxysm  of  business  or  pleasure,  but 
also  to  establishments  erected  in  health  resorts  and  by 
the  seaside,  which  have  been  designed  for  the  reception 
of  delicate  persons  and  invalids,  and  which  are  well 
calculated  to  bring  chronic  maladies  to  a  termination. 

Let  us  look  at  the  question  of  overcrowding  on  space 
from  an  economic  point  of  view.  It  is  calculated  that 
to  raise  the  body  vertically  requires  twenty  times  the 
force  necessary  for  walking  on  the  level,  so  that  whether 
we  mount  stairs  to  the  height  of  100  feet  or  walk  2,000 
feet  along  the  level  the  labour  is  the  same.  But  I  shall 
be  told  there  are  ^  lifts,'  and,  that  being  the  case,  it 
becomes  quicker  and  easier  to  move  vertically  than 
horizontally.  It  costs  money  to  be  carried,  however, 
and  a  '■  lift '  is  a  most  extravagant  machine,  because 
it  does  not  accommodate  the  force  expended  to  the 
weight  to  be  raised.  In  a  report  recently  issued  by  the 
South  London  Electric  Kailway,  it  is  stated  that  the 
cost  of  working  the  lifts  is  10  per  cent,  of  the  gross 
receipts !  We  are  becoming  alive  to  the  fact  that  the 
fogs  of  London  are  getting  more  frequent  and  more 
virulent,  in  spite  of  the  steady  increase  in  the  use  of  gas 
as  a  fuel.  This  is  due  to  the  overcrowding  of  houses 
and  the  multiplication  of  chimneys  on  a  given  area.  In 
the  country,  and  in  most  towns,  the  smoke  is  diluted  to 
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a  point  which  practically  giv3S  us  no  trouble.  It  need 
hardly  be  said  that  a  house  of  nine  stories  will  give  off 
three  times  as  much  smoke  as  one  of  three  stories  having 
the  same  area.  In  the  centre  of  London  we  have  been 
building  enormous  piles  of  offices  and  tenements,  adding 
stories  to  old  houses,  and  putting  buildings  upon  every 
garden  and  back  yard,  while  at  the  same  time  the  area 
of  the  city  has  enormously  increased.  What  right  have 
we  to  grumble  at  the  increased  density  of  the  fogs  ?  We 
have  deliberately  caused  it,  and  neither  Koyal  Commis- 
sion, parliamentary  committee,  nor  anthracite  coal  will 
put  it  right.  Even  though  we  got  rid  of  the  '  blacks,' 
we  should  still  have  the  irritating  invisible  products  of 
combustion — by  far  the  most  harmful  of  the  elements 
of  a  fog — to  deal  with.  We  have  made  our  bed,  and 
we  must  lie  upon  it.  The  damage  done  to  property  by 
fogs,  the  extra  cost  of  washing  and  painting  entailed  by 
living  in  the  dirtiest  capital  city  in  the  world,  the  serious 
loss  of  trade,  the  cost  of  using  artificial  light  in  the  day- 
time, as  well  as  the  injury  to  health,  must  be  all  reckoned 
as  among  the  penalties  we  pay  for  overcrowding.  *  Clean- 
liness is  next  to  godliness,'  says  the  old  adage,  and  we  are 
bound  to  admit  that  the  filthiness  of  the  air  of  London  is 
a  not  unimportant  factor  in  causing  the  moral  degrada- 
tion in  which  not  a  few  of  the  inhabitants  are  sunk. 

One  main  object  of  overcrowding  houses  is  the  saving 
of  time  in  the  transaction  of  business,  but  there  are 
limits  which  cannot  be  overstepped  without  defeating 
our  object.  The  check  put  upon  freedom  of  locomotion 
by  overcrowding,  and  the  time  occupied  in  going  from 
point  to  point,  more  than  counterbalance  the  shortness 
of  the  distance  which  we  have  to  travel,  to  say  nothing 
of  the  fact,  previously  alluded  to,  that  vertical  movement 
requires  twenty  times  the  force  of  horizontal  movement* 
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In  London  rapid  locomotion  is  getting  daily  more  and 
more  impossible,  and  there  are  so  many  vehicles  and 
persons  in  the  streets  that  we  are  all  in  the  way  of  each 
other.  Our  streets  are  always  more  or  less  blocked  by 
building  operations,  which  must  be  in  proportion  to  the 
cubic  contents  of  the  buildings  on  a  given  area.  Then, 
again,  we  have  beneath  our  streets  sewer  pipes,  water 
pipes,  gas  pipes,  hydraulic  power  pipes,  and  pneumatic 
tubes,  as  well  as  wires  for  telegraphs,  telephones,  and 
electric  lights.  The  necessity  for  interfering  with  these 
various  subterranean  arrangements  in  any  one  street 
must  be  largely  proportionate  to  the  number  of  dwellers 
whose  front  doors  open  into  the  street.  These  being 
almost  unlimited,  it  follows  that  our  streets,  instead  of 
being  only  occasionally  '  up,'  as  the  phrase  goes,  are 
only  occasionally  '  down.'  Again,  the  number  of  vehicles 
which  stop  at  any  given  door  is  proportionate  to  the 
number  of  persons  who  live  behind  it.  A  set  of  '  man- 
sions '  with  200  inhabitants  may  have  scarcely  more 
frontage  than  a  modest  house  accommodating  ten  per- 
sons, but  the  vehicles  stopping  at  them  will  be  twenty 
times  as  many.  It  is  the  halting  vehicles  rather  than 
the  moving  ones  which  offer  the  greatest  obstacles  to 
traffic.  In  civilised  London  we  have  very  few  back 
doors ;  our  coals  are  shovelled  in  and  our  garbage 
hauled  out  under  the  dining-room  windows  :  and  these 
tedious  operations,  performed  in  the  main  thoroughfare, 
are  in  themselves  great  obstacles  to  traffic.  The  wear 
and  tear  of  the  streets  is  in  proportion  to  the  traffic, 
and  in  some  of  the  leading  thoroughfares  the  traffic  has 
become  so  great  that  it  is  wonderful  that  any  material 
can  be  found  hard  enough  to  stand  it.  These  considera- 
tions make  it  clear  that  the  increasing  difficulties  of 
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locomotion  in  London  are  due  to  the  overcrowding  of 
houses  on  a  given  area. 

From  the  aesthetic  point  of  view  the  effects  of  over- 
crowding are  disastrous.  Proportion  is  one  of  the  most 
important  elements  in  architectural  beauty,  and  few  will 
be  found  to  admire  the  Gargantuan  architecture  of  the 
engineer-builder. 

In  spite  of  a  somewhat  dull  uniformity,  Eegent 
Street  still  remains  the  finest  street  in  London  in  virtue 
of  its  outline  and  proportions  and  the  possibility  of  sun- 
light getting  access  to  it.  Contrast  Eegent  Street  with 
Northumberland  Avenue,  that  drafty,  gloomy  gorge  of 
bricks  and  masonry,  in  which  the  only  really  pretty 
building  is  the  cabmen's  shelter  at  the  end.  It  is  mere 
waste  to  erect  fine  buildings  in  situations  where  they 
cannot  be  seen  without  effort.  Every  good  buildhig 
ought  to  have  a  proper  '  setting.'  How  would  West- 
minster Abbey  look  without  its  greenery  and  turf?  Can 
any  building  look  really  well  without  some  verdure  or 
floral  decoration  ?  Can  any  building  that  has  them 
look  really  ill  ?  In  London  our  buildings  are  getting 
too  high  for  their  confined  situations ;  they  block  out 
the  sunlight,  their  many  chimneys  foul  the  air  with 
soot,  and,  as  a  consequence,  our  palaces  are  grimy,  and 
gardening,  the  most  beautiful  and  the  most  health- 
giving  of  all  arts,  has  become  impossible.  Wandering 
in  the  streets  of  London,  and  looking  at  the  dim  outline 
of  our  grimy  public  buildings  looming  through  the  mist, 
one  is  reminded  of  the  lines  from  the  opening  of  '  Mac- 
beth '  :— 

Fair  is  foul,  and  foul  is  fair  : 
Hover  through  the  fog  and  filthy  air. 

When  the  air  of  a  city  gets  so  foul  as  to  hinder  and 
arrest  vegetation,  we  are  hygienically  in  a  '  parlous ' 
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state,  as  Touchstone  would  have  said.  Not  only  do  the 
green  leaves  of  plants  absorb  carbonic  acid  from,  and 
give  off  oxygen  to,  the  air,  but  their  roots  are  no  less 
useful  in  draining  and  purifying  the  soil  upon  which  we 
live.  We  have  heard  a  good  deal  about  the  dangers  of 
an  impure  soil,  and  the  invariable  advice  with  regard  to 
it  is  to  put  something  which  is  impermeable,  such  as 
concrete  or  asphalte,  to  prevent  the  rising  of  possible 
impurities  from  the  earth.  This  is  analogous  to  putting 
dead  bodies  into  impermeable  coffins,  whereby  the  dan- 
ger of  their  decomposition  is  not  prevented,  but  merely 
delayed.  The  only  way  to  purify  the  soil  is  by  cultiva- 
tion, aeration,  and  the  growth  of  plants.  I  believe  that 
an  evergreen  creeper,  such  as  ivy,  does  more  to  keep  the 
foundations  and  walls  of  a  house  dry  and  pure  than  do 
any  of  the  patent  impermeable  applications. 

As  London,  in  spite  of  all  its  'betterments,'  is  getting 
steadily  less  habitable  year  by  year,  there  is  very  properly 
a  growing  tendency  to  sleep  out  of  town  and  journey  to 
and  fro  to  business.  Not  more  than  37,000  people  sleep 
in  that  square  mile  which  we  call  *  the  City ' ;  but  as 
more  than  300,000  find  permanent  daily  occupation 
there,  it  is  obvious  that  there  are  some  260,000  daily 
workers  who  have  to  be  transported  to  and  from  the 
suburbs.  If  we  reckon  cost  and  loss  of  time  in  transit, 
it  will  not  be  an  extravagant  estimate  to  suppose  that 
this  journeying  involves  a  loss  of  one  shilling  per  head 
per  diem,  or,  collectively,  13,000L  a  day,  78,000L  a 
week,  and  over  4,000,000^.  per  annum.  When  a  man 
lives  out  of  town  he  becomes  a  slave  to  a  railway  com- 
pany, he  has  to  be  punctual  himself  in  order  not  to  miss 
trains  which  are  seldom  punctual,  and  he  finds  out  what 
it  is  to  bear  '  the  whips  and  scorns  of  time.'  As  he 
wastes  his  time  in  being  shuttled  to  and  fro  he  must  be 
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queerly  constituted  if  he  does  not  wish  for  the  good  old 
times  when  it  was  possible  to  '  live  over  the  shop.'  Our 
modern  facilities  of  communication  cause  us  to  be  always 
in  a  hurry,  and  it  is  certainly  a  suggestive  fact  that 
having  invested  nearly  1,000,000,000^.  in  railways,  on 
which  we  go  shrieking  to  and  fro ;  having  so  perfected 
the  penny  post  that  it  has  become  a  veritable  nuisance 
with  its  endless  delivery  of  documents,  which  are  mainly 
worthless  waste  paper  in  the  form  of  advertisements  ; 
having  annihilated  time  and  space  by  the  telegraph  and 
telephone  ;  and  having  abolished  darkness  by  means  of 
gas  and  electricity — there  should  arise  an  ominous  cry 
for  a  limitation  of  the  hours  of  labour  and  a  demand 
to  do  by  Act  of  Parliament  that  which,  '  in  the  good  old 
days,'  the  sun  did  for  us. 

There  is  yet  another  consideration  which  shows  the 
cost  of  overcrowding  houses.  When  growth  occurs  in 
an  organised  body,  such  as  a  tree  or  an  animal,  all  parts 
increase  j)ar%  j^clssu,  and  there  is  no  necessary  loss  of 
health  or  vigour.  But  in  a  city  growth  is  more  like  an 
inflammatory  swelling,  the  cells  of  the  part  increase, 
while  there  is  no  adequate  increase  of  the  channels  which 
bring  nutriment.  Stasis  is  apt  to  occur,  and  unless 
relief  be  given  by  surgical  means  the  death  of  the  part 
will  follow.  The  modern  city  is  ever  in  need  of  surgical 
interference ;  new  thoroughfares  have  to  be  cut  in  order 
to  give  relief  to  congested  districts,  and  these  operations 
can  only  be  carried  out  by  means  of  an  expenditure  of 
money  which  is  simply  appalling  in  amount.  The  at- 
tempt to  improve  the  sanitary  state  of  a  city  by  a  pro- 
cess of  *  Haussmannising '  must  be  futile.  If  we  make 
a  fine  boulevard  through  the  slums  the  inhabitants  are 
merely  piled  in  heaps  on  either  side  ;  the  width  of  the 
street  is  increased  by  increasing  the  overcrowding  of 
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inhabitants  under  a  common  roof,  which  is  the  greatest 
of  all  sanitary  evils.  Not  long  since  a  scheme  was  fore- 
shadowed in  one  of  the  magazines  for  turning  the 
Euston  Eoad  into  a  boulevard  by  appropriating  all  the 
front  gardens  and  back  yards,  and  erecting  huge  tene- 
ment houses  on  either  side.  No  proposition  could  be 
worse  from  a  sanitary  point  of  view.  It  cannot  be  too 
earnestly  insisted  upon  that  the  air  of  the  grimiest  back 
yard  is  better  than  that  of  any  room,  even  though  its 
(generally  closed)  windows  command  a  view  of  a  stately 
boulevard.  The  breathing  of  fresh  air,  so  important  to 
all,  is  doubly  important  to  very  young  children.  Chil- 
dren under  four  are  too  young  to  play  in  the  streets ; 
their  mother's  home  duties  are  too  arduous  to  allow  her 
to  take  them  to  the  park,  and  the  little  girl  who  might 
do  so  has  been  driven  to  school  by  the  law.  The  result 
is  that  the  little  children  have  to  breathe  the  fetid  air  of 
a  small  living  room  from  week's  end  to  week's  end,  in- 
stead of  being  able  to  play  in  a  little  yard,  where  the 
mother  could  watch  them  through  the  open  door,  as 
formerly  was  the  case.  The  value  of  an  open  space  is 
largely  in  proportion  to  its  proximity  to  the  dwelling. 
A  little  back  yard  or  garden  of  one's  own  is  worth  infi- 
nitely more  than  Hyde  Park  a  mile  off,  and  the  old 
graveyard  converted  into  a  garden  a  hundred*  yards 
down  the  street  is  far  more  precious  to  the  poor  town 
dw^eller  than  Epping  Forest  or  Burnham  Beeches. 

The  overcrowding  of  houses  means  loss  of  liberty, 
for  the  closer  we  crowd  together  the  more  likely  we  are 
to  suffer  from  the  sanitary  negligence  of  others,  and  the 
more  necessary  does  it  become  to  regulate  our  actions 
by  by-laws  and  Acts  of  Parliament.  I  need  hardly  in- 
sist on  the  fact,  so  ably  enforced  by  Herbert  Spencer, 
that  personal  liberty  is  necessary  for  social  evolution, 
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and  that  Acts  of  Parliament  are  evils  only  to  be  tolerated 
for  the  avoidance  of  greater  evils.  The  growth  of  Acts 
of  Parliament  of  late  years,  and  the  new  offences  which 
they  constitute,  was  recently  forcibly  pointed  out  by  the 
chief  constable  of  Liverpool  in  a  letter  to  the  Times,  in 
which  he  stated  that  in  1890  there  were  as  many  as 
11,279  cases  in  Liverpool  under  the  Education  and 
Health  Acts  alone.  Overcrowding  has  necessitated  the 
compulsory  notification  of  disease  and  the  appointment 
of  a  crowd  of  inspectors,  and  there  are  those  who  wish 
to  compel  us  to  take  out  a  licence  for  our  houses,  which 
is  only  to  be  given  when  they  are  fitted  with  the  parti- 
cular sanitary  apparatus  which  happens  to  be  in  fashion . 
It  is  well  to  bear  in  mind  that  the  overcrowding  of 
which  I  am  complaining  is  largely  the  result  of  com- 
pulsory Acts  of  Parliament  which  curtailed  our  liberty 
in  the  matter  of  water-supply  and  sewerage,  while  they 
gave  to  the  speculative  builder  opportunities  by  which 
he  has  not  failed  to  profit.  When  a  couple  of  years 
since  the  influenza  made  its  reappearance  among  us, 
a  distinguished  engineer  wrote  to  the  papers  with  the 
kindly  object  of  comforting  us  by  the  assurance  that  the 
perfection  of  our  sanitation  would  certainly  lessen  the 
ravages  of  the  epidemic.  It  need  hardly  be  said  that 
the  author's  opinion  was  directly  opposed  to  his,  for 
influenza  being  an  air-borne  disease,  and  the  over- 
crowding of  houses  and  the  fashion  of  many  families 
living  under  a  common  roof  having  largely  developed 
since  its  last  appearance,  it  seemed  probable  that  the 
epidemic  would  be  more  severe  than  formerly,  and  more 
difficult  to  eradicate. 

Can  nothing  be  done  to  check  the  overcrowding  of 
houses  and  persons  ?  Although  we  have  passed  many 
laws  for  the  improvement  of  the  public  health,  we  have 
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not  sought  as  yet  to  put  any  very  severe  restraints  on 
the  builder  and  landowner,  and  we  have  not  sought,  as 
would  seem  but  reasonable,  to  limit  the  number  of  in- 
habitants who  may  be  accommodated  on  a  given  area  of 
land.  It  is  the  object  of  all  traders,  whether  they  be 
public  companies  or  individuals,  to  have  the  largest 
number  of  customers  on  the  smallest  possible  area,  and 
therefore  any  attempt  at  restriction  cannot  be  popular. 
Neither  would  such  restriction  be  popular  with  the  sani- 
tary authorities,  who  have  to  collect  rates  ;  for  rateable 
value  is  unfortunately  directly  proportionate  to  the  over- 
crowding of  houses  on  a  given  area.  We  have  borrowed 
large  sums  of  money,  and  the  rates  have  more  than 
kept  pace  with  our  sanitary  progress  (the  rates  of  the 
author's  own  house  have  risen  more  than  80  per  cent, 
in  the  last  twenty  years),  and  as  houses  pay  rates  the 
authorities  encourage  building  by  every  means  in  their 
power  ;  they  foster  overcrowding  and  perhaps  call  it 
'  betterment.'  Sanitary  authorities  are  now  being  en- 
couraged to  embark  in  business  as  purveyors  of  water, 
gas,  electricity,  and  locomotion ;  and  as  their  success  in 
business  will  depend  upon  the  number  of  customers  they 
can  crowd  into  their  respective  areas,  they  are  likely  to 
be  more  biassed  than  ever  in  favour  of  overcrowding. 

As  country  places  are  very  apt  to  follow  the  fashion 
set  by  large  mercantile  towns,  it  may  not  be  amiss  to 
recount  the  history  of  some  country  waterworks. 

In  the  year  1876  some  of  the  more  enterprising 
inhabitants  of  a  country  town  of  about  six  thousand 
inhabitants  formed  a  water  company,  and  in  the  year 
1890  the  waterworks  of  this  company  were  purchased 
by  the  municipality. 

From  the  report  of  the  last  annual  meeting  of  the 
water  company,  held  on  March  19,  1890,  it  appears 
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that  the  capital  of  the  company  consisted  of  4,000Z.  in 
ordinary  shares,  and  3,000L  debentures,  bearing  interest 
at  4^  per  cent.  The  report  of  the  directors  showed 
that  (1)  the  capital  had  all  been  expended ;  (2)  that 
new  works  necessitating  fresh  capital  were  necessary  ; 
(3)  that  on  the  '  suspense  account '  there  was  a  deficit 
of  60Z.,  while  on  the  revenue  account  there  was  a  profit 
of  288Z.  after  paying  debenture  interest.  They  recom- 
mended a  dividend  at  the  rate  of  6^  per  cent.,  which 
would  absorb  260L,  but  the  balance  of  28/.  would  still 
leave  them  with  a  deficit  of  32Z. 

Having  started  the  year  with  a  balance  (after  paying 
5  per  cent.)  of  they  left  off  with  a  deficit  of  32/., 
or  88/.  less  than  that  with  which  they  started.  Had 
they  been  content  with  a  dividend  of  5  per  cent,  they 
would  have  carried  28/.  forward  as  a  balance,  after 
paying  the  60/.  deficit.  Had  they  paid  4^  they  would 
have  started  the  new  financial  year  only  a  few  pounds 
worse  than  they  had  begun  the  old  one.  The  question 
of  the  purchase  of  the  works  by  the  Corporation  was  '  in 
the  air,'  and  it  was  discussed  at  their  annual  meeting. 
Indeed,  it  is  not  improbable  that  the  opinion  generally 
expressed  in  the  street,  '  that  the  Corporation  was 
bound  to  purchase,'  may  not  have  been  without  influ- 
ence in  causing  a  bias  towards  the  somewhat  thrift- 
less conduct  of  beginning  the  new  year  with  a  minus 
quantity,  and  this  in  the  face  of  increased  outlay  in.  the 
near  future.  It  may  be  stated  that  in  this  final  year 
the  receipts  from  v^^ater  charges  had  reached  721/.  (of 
which  the  Corporation  had  paid  100/.  for  street  water- 
ing), and  that  the  payments  for  salaries,  fees,  and 
wages  had  been  135/.  Is.  Oc/. 

The  story  is  a  short  one ;  the  Corporation,  pos- 
sessed '  by  the  notion  that  they  must  purchase,  opened 

'  / 
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negotiations,  and  called  in  an  expert  to  value  the  pro- 
perty. This  expert  (an  engineer)  advised  the  Corpora- 
tion in  the  first  instance  to  give  7,500L,  a  sum  suffi- 
cient to  pay  off  the  debenture  holders  and  give  the 
ordinary  shareholders  a  bonus  of  12 J  per  cent.  After 
this  first  advice  had  been  tendered,  it  was  found  that 
the  supply  of  water  was  better  than  had  been  expected 
and  that  the  short  supply  w^as  in  a  measure  due  to 
leaky  pipes.  The  expert  on  being  informed  of  this 
advised  that  8,500L  should  be  given,  but  at  the  same 
time  warned  the  Corporation  that  no  inconsiderable  sum 
would  be  necessary  to  provide  increased  engine-power, 
&c.  The  water  company  stood  out,  and  in  the  end  the 
Corporation  gave  9,500L,  i.e.  3,000Z.  fcr  the  debentures 
and  6,500/.  for  the  ordinary  shares,  which  they  thus 
bought  at  a  premium  of  per  cent.  The  purchase 
was  completed  in  November  1890. 

To  bring  the  story  down  we  must  appeal  to  the 
Corporation  accounts  for  the  eighteen  months  ended 
March  23,  1893. 

From  this  it  appears  that  the  water  charges  for  these 
eighteen  months  had  reached  1,190/.  5s.  4rf.,  while  the 
expenses  (of  which  726/.  was  for  interest  on  loans  and 
205/.  for  salaries)  had  reached  1,235/.,  leaving  a  deficit 
on  the  first  eighteen  months'  working  of  45/. 

From  the  loan  account  it  appears  that  the  debenture 
holders  had  not  been  paid  off,  but  were  still  getting  their 
41  per  cent,  from  the  Corporation  ;  that  the  legal  and 
other  charges  for  transferring  the  works  had  been  156/., 
and  that  additions  to  the  plant  had  been  nearly  290/. 

On  August  10,  1894,  the  question  of  the  water  works 
came  before  the  Town  Council,  and  upon  a  demand  of 
150/.  for  twelve  months  to  meet  various  claims  a 
councillor  remarked  that  'he  was  taken  by  surprise 
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that  SO  much  money  should  be  asked  after  the  rosy 
account  given  of  the  works  by  the  Chairman  of  Com- 
mittee at  the  previous  meeting.  He  was  told  by  the 
Treasurer  that  their  income  instead  of  increasing  was 
decreasing,  which  was  a  serious  matter.  .  .  .  He  thought 
they  should  see  to  it,  for  as  far  as  he  could  see  from  the 
figures  supplied,  unless  they  got  a  considerable  increase 
of  revenue  this  would  be  a  yearly  charge  on  the  rates, 
and  if  certain  contingencies  arose  the  charge  would  be 
still  more.' 

The  Corporation  had  presumably  bought  these  works 
as  a  '  going  concern,'  paying  ^\  per  cent.,  and  since 
the  purchase  they  had  worked  them  at  a  loss,  which 
cost  the  ratepayers  in  the  last  year  150L 

From  a  review  of  this  transaction,  there  can  be  no 
doubt  that  the  directors  of  the  company  were  much 
better  men  of  business  than  the  Town  Councillors,  and 
it  is  hard  to  understand  the  modern  craze  for  universal 
municipalism,  which  bids  fair  to  be  an  expensive  craze 
for  ratepayers. 

One  of  the  functions  of  a  sanitary  authority  is  to 
protect  the  public  from  the  rapacity  of  public  companies  ; 
and  one  would  fear  that  the  desire  to  make  money  out 
of  the  needs  of  the  inhabitants  must  hamper  the  judg- 
ment and  impartiality  of  the  authority.  This  fashion  of 
sanitary  authorities  to  become  purveyors  must  be  re- 
garded as  an  interesting  socialistic  experiment,  but  not 
one  which  is  likely  to  conduce  to  the  public  health  or 
public  convenience. 

We  have  many  sanitary  laws,  and  the  present  does 
not  seem  the  time  to  advocate  a  return  to  the  liberty  of 
the  past.  Unless  the  sanitary  condition  of  our  towns  is 
to  get  steadily  worse,  we  must  have  a  law  to  prevent 
overcrowding.  Such  a  law  seems  to  me  to  be  the  necessary 
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complement  of  all  the  others.  It  seems  needful  to  insist 
that  every  building  shall  have  a  minimum  curtilage  in 
proportion  to  its  cubic  contents,  and  it  is  evident  that  any 
such  rule,  to  be  of  value,  must  be  of  universal  application 
throughout  the  country.  Such  a  rule,  we  shall  be  told, 
is  impossible  because  of  the  high  price  of  building  land 
in  cities  ;  but  to  this  objection  the  answer  is  that  the 
exorbitant  price  of  building  land  is  the  result  of  the 
absence  of  any  such  rule.  The  value  of  building  land  is, 
cceteris  paribus,  proportionate  to  the  number  of  inhabi- 
tants it  will  accommodate ;  and  if  the  accommodation  of 
a  given  area  is  to  be  unlimited,  the  price  of  land  will  be 
almost  unlimited  also.  It  is  evident  that  any  rule  for 
making  the  minimum  curtilage  proportionate  to  the  cubic 
contents  must  not  be  too  exacting,  and  must  be  very 
simple  and  capable  of  universal  application.  Suppose 
we  were  to  say  that  the  curtilage  of  a  building  shall  in 
no  case  be  less  than  an  area  expressed  by  a  figure  repre- 
senting 1  per  cent,  of  the  cubic  contents  of  the  building. 
This  is  certainly  a  very  modest  demand.  Let  us  see  how  it 
would  work.  By  such  a  rule  as  this  a  building  like  the  Ma- 
sonic Hall  at  Chicago,  which  is  114  ft.  x  117  ft.  x  265  ft., 
and  which  (to  take  round  numbers  for  simplicity)  con- 
tains about  3,500,000  cubic  feet,  would  require  35,000 
square  feet  of  curtilage,  and  since  the  area  of  the  build- 
ing itself  is  13,000  square  feet,  the  size  of  the  entire  plot 
of  ground  which  it  would  require  would  be  48,000  square 
feet,  or  about  an  acre  and  one-  eighth.  Assuming  that 
this  building  can  accommodate  1,000  persons  (probably 
a  low  estimate),  it  is  evident  that,  even  with  the  com- 
pulsory curtilage  which  I  suggest,  we  should  still  have  a 
condition  of  overcrowding  on  space  which  must  be  re- 
garded as  indefensible. 

The  average  London  dwelling-house,  which  has  about 
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twenty  feet  frontage  with  a  height  of  sixty  feet  and  a 
depth  of  fifty  feet,  contains  60,000  cubic  feet,  and  ought, 
according  to  the  rule  I  have  suggested,  to  have  a 
minimum  curtilage  of  600  feet — i.e.  a  back  yard  as  wide 
as  the  house,  and  thirty  feet  long.  Such  a  house  would 
accommodate  about  ten  persons,  and  would  occupy  1,600 
square  feet  of  ground,  or  with  its  necessary  proportion 
of  street,  2,200  square  feet,  or,  as  near  as  may  be,  the 
twentieth  of  an  acre.  Even  under  these  circumstances 
we  should  have  200  inhabitants  to  the  acre,  which  is  a 
number  certainly  largely  in  excess  of  what  ought  to  be 
allowed.  It  is  evident  that,  unless  we  know  the  maxi- 
mum number  of  inhabitants  which  is  to  be  permitted  on 
a  given  area,  it  is  impossible  to  make  any  reliable  calcu- 
lations as  to  w^ater-supply  and  sewage  disposal.  It  does 
not  seem  to  me  more  unreasonable  to  set  a  limit  to  over- 
crowding houses  on  a  given  area  than  it  is  to  require  a 
definite  cubic  space  for  the  inhabitants  of  common 
lodging-houses.  This  rule  could  not,  of  course,  be  applied 
to  existing  houses,  but  the  cubic  contents  of  such  houses 
or  of  houses  built  to  replace  them  ought  not  to  be 
suffered  to  be  increased  unless  this  rule  or  something 
like  it  be  observed.  If  we  allow  the  cubic  contents  of 
buildings  to  be  indefinitely  increased,  regardless  of  the 
question  of  curtilage,  as  is  being  done  in  every  part  of 
London,  it  is  certain  that  the  condition  of  public  health 
must  steadily  deteriorate.  To  imagine  otherwise  would 
be  to  give  the  lie  to  those  elementary  facts  of  physiology 
and  hygiene  which  are  universally  admitted.  To  pur- 
chase plots  of  vacant  ground  at  exorbitant  rates,  and 
miscall  them  *  lungs,'  is  no  true  remedy  for  over-crowd- 
ing. The  only  true  remedy  is  to  have  the  open  ground 
dovetailing  with  the  houses.  Let  us  also  remember 
that  overcrowding  in  the  daytime  is  no  less  harmful 
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than  overcrowding  at  night.  The  citizens  of  London 
have  seldom  had  an  eye  to  anything  except  immediate 
profit.  They  allowed  Moorfields  and  the  Drapers'  garden 
to  be  sold  for  enormous  sums,  without  a  thought  for 
the  health  of  the  thousands  of  young  men  and  women 
who  daily  toil  in  that  overcrowded  spot  called  '  the 
City ' ;  and  they  have  taken  no  heed  of  the  Kegistrar- 
General's  returns,  which  are  telling  them  that  the  death- 
rate  of  males  at  the  prime  of  life  {i.e.  between  the  ages 
of  thirty-five  and  sixty-five),  which  has  been  steadily 
rising  for  the  whole  kingdom,  is  nearly  70  per  cent, 
higher  in  London  than  it  is  in  the  best  country  districts. 

No  regulation  other  than  the  insistence  upon  a 
proportion  being  observed  between  cubic  contents  and 
curtilage  would  serve  to  check  overcrowding.  An  arbi- 
trary rule  to  limit  the  height  of  buildings  is  not  sufii- 
cient,  because  if  the  builder  be  not  allowed  to  soar  he 
will  commence  to  burrow,  as  he  is  doing  in  Chicago,  and 
as  he  has  done  for  many  years  past  in  London.  A  cry- 
ing need  in  London  is  for  back  doors  and  back  streets 
between  the  houses  for  delivering  goods,  and  beneath 
which  could  be  laid  the  various  subterranean  pipes  and 
wires,  the  repairing  of  which  is  so  frequent  a  cause  of 
blocking  the  main  thoroughfares.  A  system  of  back 
streets  would  do  more  to  facilitate  the  traffic  of  the 
thoroughfares  than  a  similar  addition  made  to  the  width 
of  the  main  streets. 

Many  attempts  have  been  made  from  the  days  of 
Elizabeth  downwards  to  restrict  the  growth  of  London, 
but  all  such  attempts  have  proved  unavailing.  The 
most  determined  of  these  attempts  was  in  1657,  under 
the  Commonwealth,  when  an  Act  was  passed  which  in- 
flicted a  fine  of  one  year's  rent  upon  all  builders  and 
occupiers  of  houses  which  had  been  erected  within  ten 
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miles  of  the  City  Wall  since  the  25th  day  of  March, 
1620,  and  further  directed  a  fine  of  lOOZ.  to  be  levied  on 
all  persons  who  should  erect  '  Any  dwelling-house,  out- 
house, or  cottage  within  the  limits  mentioned  without 
assigning  four  acres  of  ground  to  every  such  dwelling- 
house,  etc.,  respectively.'  In  1757  when  what  is  still 
called  the  New  Koad  from  Paddington  to  Islington  was 
made,  the  Building  Act  provided  that  no  house  should  be 
erected  within  fifty  feet  of  the  road,  showing  that  in  the 
days  of  George  II.  our  legislators  had  some  sense  of  the 
necessity  for  checking  overcrowding  of  houses. 

In  addition  to  the  scientific  building  regulations,  I 
think  the  incidence  of  local  taxation  might  be  regulated 
so  as  to  check  overcrowding.  Houses  should  be  rated 
in  proportion  to  the  cubic  contents,  and  open  spaces 
round  houses  should  be  very  leniently  dealt  with  when 
valuing  for  rating  purposes. 

I  think  the  whole  of  the  sanitary  rates  should  be 
levied  en  bloc  from  the  ground  landlord.  It  is  the  ground 
landlord  who  makes  the  chief  profit  out  of  overcrowding, 
and  it  is  overcrowding,  more  than  any  other  condition, 
which  sends  up  the  sanitary  rates.  Again,  overcrowded 
districts  inevitably  deteriorate  in  value  in  time,  and  if 
rates  were  regulated  by  cubic  contents  of  houses,  and 
levied  on  the  ground  landlords,  these  persons  would 
safeguard  their  own  interests  by  observing  due  care  in 
laying  out  their  building  plots.  The  proposition  to  tax 
open  spaces  in  cities  at  their  '  site  value '  is  one  which, 
from  the  health  point  of  view,  is  indefensible  and  could 
only  have  been  hatched  in  the  mind  of  a  political  jerry- 
builder  turned  sanitarian. 

Again,  we  should  be  careful  how  we  abandon  any 
customs  which  serve  to  mitigate  the  evils  of  overcrowd- 
ing.   We  are  now  engaged  in  burning  all  organic  refuse. 
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and  some  of  us  are  urging  the  cremation  of  the  dead. 
The  proper  destination  of  all  organic  refuse,  including 
the  dead  body,  is  burial,  and  the  necessity  of  providing 
land  for  cemeteries,  and  for  the  productive  utilisation  of 
organic  refuse,  is  a  great  and  undoubted  boon  to  the 
living,  by  serving  to  perpetuate  open  spaces  in  the  neigh- 
bourhood of  towns.  Destructors  and  crematoria  may 
be  necessary,  but  it  is  impossible  to  regard  the  burning 
of  organic  refuse  as  a  scientific  method  of  disposal,  and 
most  certainly  it  must  add  impurities  to  our  already  too 
foul  atmosphere.  Effete  organic  matter  of  all  kinds,  if 
rationally  treated  (i.e.  superficially  buried)  will  freshen 
the  air  and  yield  an  increase  for  the  living.  When  we 
wantonly  burn  such  valuable  matter  we  ought  to  feel  a 
twinge  of  conscience,  as  we  hope  the  servant-girl  does 
when  she  lights  the  kitchen  fire  with  slices  of  bacon. 

It  is  an  astonishing  thing  that  no  London  parish  has 
had  the  enterprise  to  arrange  for  the  systematic  carriage 
of  its  organic  refuse  into  the  country  by  trains,  and  the 
establishment  of  a  farm  colony  for  its  unemployed. 

Almost  the  only  branch  of  British  agriculture  which 
is  still  in  a  fairly  prosperous  condition  is  market-garden- 
ing, and  few  who  have  not  lived  in  the  suburbs  of 
London  can  form  any  idea  of  the  vast  importance  of 
this  industry  from  the  economic  and  sanitary  points  of 
view. 

William  Cobbett,  in  his  'English  Gardener,'  says 
(speaking  of  the  London  market-gardeners) :  *  These 
gardeners  excel  all  the  world  in  everything  that  they 
undertake  to  cultivate;  they  beat  all  the  gentlemen's 
gardeners  in  the  kingdom ;  nothing  ever  fails  that  de- 
pends upon  their  skill ;  and  I  should  be  ungrateful, 
indeed,  if  I  did  not  acknowledge  that  I  have  learned 
more  from  them  than  from  all  the  books  I  have  read  in 
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my  life,  and  from  all  that  I  ever  saw  practised  in  gentle- 
men's gardens.' 

This  eulogium  still  holds  good ;  and,  indeed,  the 
quantity  of  food  that  is  raised  on  the  market-gardens 
round  London  is  simply  astounding. 

The  comparative  prosperity  of  the  London  market- 
gardeners  is  due  to  two  facts  :  the  proximity  of  an  in- 
satiable market,  and  the  possibility  of  getting  an  almost 
unlimited  amount  of  dung  from  the  London  stables. 
This  dung  is  very  cheap,  because  the  Londoner  is  obliged 
to  get  rid  of  it  at  any  price,  and  in  many  instances  he 
even  pays  in  order  to  have  it  removed. 

The  quantity  of  dung  which  is  put  upon  the  London 
market-gardens  is  prodigious,  and  although  the  amount 
varies  with  the  crop  to  be  raised,  the  average  is  stated, 
on  the  authority  of  two  well-known  gardeners,  to  range 
between  sixty  and  eighty  tons  per  annum  to  the  acre. 
The  amount  used  for  raising  onions  is  very  large,  and 
it  is  larger  still  on  the  grounds  devoted  to  growing 
gherkins  and  ridge-cucumbers.  I  am  given  to  under- 
stand that  it  is  possible  to  put  as  much  as  200  tons 
of  stable  manure  on  an  acre  of  ground,  although  it 
would  be  difficult  to  get  any  return  from  land  which 
is  of  such  a  hungry  nature  as  to  take  such  a  large 
quantity.  These  figures  are  of  interest  as  showing  how 
enormous  is  the  power  of  cultivated  land  to  appropriate 
organic  manure,  and  how  groundless  are  any  fears  as 
to  the  land  becoming  foul  provided  it  be  laboriously 
tilled. 

The  rent  paid  for  market-garden  ground  very  com- 
monly amounts  to  ten  pounds  per  acre,  and  if  the  ground 
be  planted  with  orchard  trees,  as  much  as  fourteen 
pounds  per  annum  may  be  obtained. 

The  capital  involved  in  market-gardening  is  very 
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great,  and  the  plant  required — store-houses,  tools,  carts, 
horses,  haskets,  glass-houses  and  lights — is  far  more 
complex  and  costly  than  that  required  for  farming. 

The  labour  necessary  for  market-gardening  is  very 
large  indeed,  and  many  of  the  gardeners  in  the  district 
which  I  have  in  my  mind  pay  as  much  as  300/.  a  week 
for  wages  in  the  summer,  and  about  half  that  amount 
during  the  slack  season. 

The  traffic  on  the  main  roads  which  lead  from  the 
gardening  districts  to  London  is  astonishingly  great,  and 
the  stream  of  carts  wending  towards  market  with  their 
loads  of  produce,  or  returning  from  market  with  their 
loads  of  dung,  never  ceases  during  the  whole  of  the 
twenty-four  hours.  When  one  considers  the  high  rent, 
the  large  sums  paid  for  wages,  and  the  enormous  amount 
of  manure  used  (which,  I  believe,  costs  about  half-a-crown 
per  ton  delivered  on  the  land),  it  is  evident  that  the 
yield  must  be  infinitely  greater  than  that  obtained  by 
the  farmer ;  were  it  otherwise,  no  profit  could  be  made. 
No  better  instance  than  this  could  be  given  of  the  magni- 
ficent results  obtained  by  the  scientific  use  of  organic 
refuse. 

The  London  stables  are,  as  a  rule,  the  perfection  of 
cleanliness,  because  the  dung,  which  is  capable  of  being 
turned  to  very  profitable  use,  is  eagerly  sought  after  and 
removed.  The  London  market-gardens  are  the  most 
productive  in  the  world,  because  the  stables  are  clean. 
This  is  hygiene  worthy  of  imitation. 

When  in  spring  the  train  runs  through  these  gar- 
dens all  ablaze  with  blossom  and  redolent  of  wallflower, 
with  rows  of  men  and  women  busy  planting,  or  hoeing, 
or  weeding,  or  gathering,  and  ultimately  as  it  enters 
London  pulls  up  opposite  a  gaunt  enclosure  with  a  fur- 
nace in  the  middle  and  a  despairing  notice  on  a  big  spoil 
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heap  that  chnkers  will  he  (jixm  away,  it  is  impossihle 
not  to  make  comparison  between  the  ri(j]it  as  opposed  to 
the  wrong  use  of  refuse.  And  if  Trafalgar  Square  should 
happen  to  be  filled  with  unemployed,  one  is  still  further 
driven  to  the  reflection  that  possibly  such  gatherings 
are  but  an  illustration  of  the  old  proverb  that  '  wilful 
waste  makes  woeful  want,'  and  that  one  of  the  legitimate 
occupations  of  these  unemployed  should  be  to  turn  the 
organic  refuse  of  the  city  to  productive  purposes,  and  so 
extract  work  and  food  and  wages  from  their  only  source, 
the  earth,  and  in  so  doing  maintain  open  spaces  near 
cities,  to  regenerate  the  freshness  of  the  air  and  keep 
the  inhabitants  to  some  extent  apart. 

It  will  be  urged  that  these  views  are  impracticable, 
because  overcrowding  is  necessary  for  business,  and  it  is 
indeed  asserted  by  some  that  the  commercial  prosperity 
of  this  country  and  of  America  is  largely  due  to  the  fact 
that  the  business  men  are  content  to  literally  crawl  over 
each  other  in  an  ecstasy  of  frenzied  competition  which  is 
making  existence  a  burden.  It  is  certain,  however,  that 
this  question  of  overcrowding  on  space  is  one  w^hich  must 
be  dealt  with  in  the  future  in  no  niggardly  spirit,  and 
that  our  national  and  commercial  prosperity  very  largely 
depend  on  our  willingness  and  ability  to  face  it.  The 
inadequate  housing  of  the  working  classes  has  probably 
more  to  do  with  their  chronic  discontent  than  is  gene- 
rally supposed.  A  real  '  home,'  be  it  remembered,  is  a 
very  different  thing  from  a  room  in  a  barrack.  A  home 
that  is  clean  and  bright  and  beautiful,  the  beauties  of 
which  have  increased  year  by  year  under  the  owner's 
fostering  care,  where  the  children  have  space  to  grow  up 
healthily,  and  where  there  is  some  escape  from  the  dirt 
and  din  of  the  workshop— a  home  in  which  it  is  possible 
to  take  a  pride,  and  which  is  a  source  of  daily  pleasure  
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is  something  which  a  man  will  weigh  carefully  in  the 
balance  before  he  lightly  determines  on  throwing  up  his 
employment.  A  decent  home  without  sufficient  space  is 
impossible,  and  the  sooner  that  great  industrial  com- 
panies and  employers  of  labour  grasp  this  idea  the  better. 
That  the  labouring  classes  are  beginning  to  grasp  it  is 
shown  by  a  recent  agitation  in  the  East-end  of  London 
against  replacing  the  two-storied  houses  by  industrial 
barracks.  The  fashion  of  piling  people  in  heaps,  and 
offering  them  libraries  and  bagatelle-tables  as  a  compen- 
sation, must  come  to  an  end,  and  one  looks  forward 
hopefully  to  the  working  of  the  Allotment  Act,  especially 
when  it  is  recognised  that  the  proper  place  for  the  allot- 
ment is  round  the  house.  Thirty  perches  (rather  less 
than  a  fifth  of  an  acre)  is  the  maximum  amount  of 
garden  which  a  man  can  cultivate  in  his  leisure  time,  and 
it  is  the  little  bit  of  garden  which  converts  a  dwelling 
into  a  home,  which  provides  a^  delightful  occupation  for 
a  man's  leisure  hours,  which  freshens  the  air  round 
his  dwelling,  which  keeps  him  from  the  tavern  and  the 
sixpenny  betting  hell,  and  which  is  capable  of  turning 
all  the  refuse  of  the  house  into  profitable  garden  produce. 
Not  much  improvement  is  to  be  looked  for  until  the  con- 
science of  the  educated  and  upper  classes  has  been 
roused.  As  long  as  persons  in  high  position  are  content 
to  leave  their  broad  acres  and  swelter  for  the  season  in 
highly  decorated  '  bijou  residences,'  where  the  servants 
are  poked  away  underground  or  in  miserable  attics, 
not  much  improvement  can  be  expected.  Many  of  the 
persons  who  come  to  London  for  the  season  are  philan- 
thropists whose  hearts  '  bleed '  for  the  miseries  of  the 
East  End.  These  people  forget  that  when  they  come  to 
town  they  make  it  necessary  for  humbler  people  who 
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minister  to  their  wants  to  come  to  London  also ;  and 
that,  if  they  who  are  wealthy  are  content  to  live  on  a 
very  insufficient  area,  their  poor  dependents  must  neces- 
sarily be  packed  together  in  great  discomfort  and  at  the 
cost  of  their  physical  and  moral  well-being.  Let  those 
who  are  sorry  for  the  state  of  overcrowding  in  cities  stop 
out  of  them,  and  spend  their  incomes  in  the  country. 
If  they  can  succeed  in  making  those  who  live  round  them 
in  the  country  happy  and  contented,  and  thus  check 
the  rush  for  the  towns,  they  will  do  infinitely  more 
good  than  by  subscribing  to  city  missions  or  '  People's 
Palaces.'  Unless  we  can  succeed  in  checking  the  over- 
crowding of  cities  by  some  such  regulation  as  that  which 
has  been  suggested,  it  is  probable  that  all  the  money  we 
have  spent  and  are  spending  on  so-called  sanitary  im- 
provements is  money  thrown  away,  and  that,  in  so  far 
as  modern  hygienic  methods  have  enabled  people  to  live 
closer  packed  than  heretofore,  they  have  worked  mis- 
chief rather  than  good.  Those  who  have  the  control 
of  developing  districts  will  do  well  to  keep  them  as  rural 
as  possible,  and  to  encourage  private  gardens  by  every 
means  in  their  power.  The  house  ought  to  be  taxed  in 
proportion  to  its  size,  and  not  the  garden  round  it ;  for 
a  garden  is  a  great  boon  in  a  town,  even  to  those  who 
do  not  own  it,  because  it  serves  to  keep  the  dwelling- 
houses  asunder.  A  person  who  owns  a  garden  may,  if 
he  be  so  minded,  be  quite  independent  of  the  sanitary 
authority  ;  and  a  wise  sanitary  authority  will  do  well, 
by  a  remission  of  taxation,  to  encourage  him  by  every 
means  in  its  power.  So  long  as  sanitary  authorities  are 
content  merely  to  encourage  the  jerry  builder  by  clearing 
up  his  messes  and  making  good  his  deficiencies,  not 
much  improvement  is  to  be  expected.    Such  policy  may 
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be  '  good  for  trade,'  but  it  is  not  good  for  the  public 
health. 

Finally,  one  hopes  that  it  may  be  increasingly  pos- 
sible for  a  man  to  own  his  dwelling  and  the  ground 
around  it,  and  that  the  transfer  of  land  may  be  much 
facilitated.  Without  wishing  to  embark  on  a  discussion 
as  to  the  relative  advantages  of  large  and  small  holdings, 
it  seems  necessary  to  point  out  that  no  one  is  so  likely  to 
do  justice  to  the  land  and  to  improve  it  as  the  absolute 
owner,  whether  he  owns  a  thousand  acres  or  only  one. 
If  a  man  owns  a  bit  of  land,  be  it  farm  or  garden,  he  is 
bound  in  self-defence  to  make  the  best  of  it,  and  he  can 
have  no  object  in  quarrelling  with,  cheating,  or  shooting 
his  landlord.  This  last  is  a  point  which  political  econo- 
mists not  un frequently  neglect.  We  are  often  told  that 
large  holdings  are  more  economical  than  small  ones,  and 
it  is  pointed  out  that  on  the  farms  of  our  large  proprietors 
the  yield  per  acre  is  greater  than  the  yield  on  the  land 
of  the  peasant  proprietors  of  France  or  elsewhere.  Our 
big  farmers,  however,  have  not  of  late  years  grown  rich, 
and  it  is  doubtful  if  free  trade  is  the  sole  cause  of  this. 
Is  it  not  possible  to  farm  too  high  for  profit  ?  We  may 
drive  a  steamship  ten  knots  an  hour  at  a  profit,  but  lose 
by  attempting  to  get  fifteen  knots  out  of  her.  So  I  fancy 
that  much  of  the  profit  of  farming  is  frittered  away  in  a 
lavish  expenditure  on  artificial  fertilisers,  in  the  desire 
to  get  excessive  crops.  Small  holdings  and  gardens  and 
what  has  been  called  the  dovetailing  of  the  houses  and 
the  land,  have  two  advantages  which  are  often  lost  sight  of. 
The  first  is,  that  the  producer  and  consumer  are  largely 
identical,  so  that  the  middleman  and  free  trade  are  alike 
powerless  to  do  him  harm.  The  second  is,  that  all  the 
refuse  of  the  house  is  available  for  the  land,  and  in  pro- 
portion to  its  amount  is  the  expense  of  buying  '  artificials  ' 
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and  the  risk  of  keeping  stock  done  away  with.  The  key 
to  good  agriculture  is  thrift,  and  no  arrangement  more 
thrifty  than  that  which  has  been  indicated  can  be  con- 
ceived. The  key  to  good  sanitation  is  agriculture,  and 
therefore  no  effort  should  be  spared  to  maintain  a  rural 
element  even  in  our  great  industrial  centres. 
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CHAPTEE  III 

Oi^  THE  SHORTCOMINGS  OF  SOME  MODERN 
SANITARY  METHODS 

The  chief  aim  of  sanitarians  has  ever  been,  and  ever 
will  be,  the  securing  for  the  masses  of  the  people  the  two 
chief  necessities  of  life — pure  air  to  breathe,  pure  water 
to  drink.  Whether  or  not  we  are  able  to  secure  these 
two  necessities  depends  very  largely  upon  the  method 
which  we  adopt  for  the  treatment  of  putrescible  refuse ; 
and  it  is  to  this  point,  and  the  modern  fashion  of  mixing 
putrescible  refuse  with  water,  that  the  present  chapter 
will  be  devoted. 

It  may  be  well  to  remind  the  reader  that  all  dead 
organic  matter  is  putrescible,  and  that,  when  putrescible 
matter  is  spoken  of,  all  organic  matter,  inclusive  of  excre- 
ment, is  meant. 

Nature  moves  in  a  circle,  animals  feed  on  each  other 
and  on  vegetables,  vegetables  feed  on  the  dead  bodies 
of  animals  and  vegetables,  and  on  the  solid  and  gaseous 
excrements  of  animals.  Animal  and  vegetable  life  are 
complementary,  and  mutually  support  each  other.  This 
is  a  law  of  nature,  and  in  making  this  assertion  I  run  no 
risk  whatever  of  being  contradicted. 

The  laws  of  nature  are  inexorable ;  i.e.  they  are  not 
to  be  set  aside  by  human  prayers — not  even  by  that  best 
of  all  prayers,  labour.    Those  who  disobey  the  laws  of 
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nature,  or  who  enter  into  a  contest  with  her,  are  sure  to 
be  worsted  in  the  end.  If  we  fight  with  nature  we  court 
calamity. 

Those  who  fight  with  nature  may  be  compared  to 
Sisyphus,  who,  according  to  the  old  mythology,  was  con- 
demned in  the  lower  world  to  a  never-ending  contest  with 
the  force  of  gravity — 

With  many  a  weary  sigh  and  many  a  groan 

Up  the  high  hill  he  heaves  a  huge  round  stone  ; 

The  huge  round  stone,  resulting  with  a  bound, 

Thunders  impetuous  down,  and  smokes  along  the  ground. 

By  means  of  great  expenditure  of  time  and  money, 
we  may  wage  for  a  period  with  nature  a  war  which  may 
be  apparently  successful.  The  war  can  never  be  really 
successful,  it  will  never  terminate  ;  nature  in  the  end  will 
assert  her  eternal  sway,  and  crushing  defeat  must  be  our 
lot. 

As  the  inevitable  destiny  of  putrescible  matter  is  to 
become  the  food  of  vegetables,  a  destiny  which  we  can 
delay  at  the  most  only  for  a  brief  period,  our  proper 
course  in  dealing  with  it  is  clearly  not  to  attempt  to  pre- 
vent or  even  to  delay  the  inevitable.  Such  a  course  is  to 
disobey  the  laws  of  nature,  to  fight  with  her  and  court 
ultimate  defeat.  Our  wiser  plan  is  to  help  nature  in  her 
work,  and  thus  win  her  smiles. 

It  has  been  the  wise  custom  in  all  ages  of  the  world 
to  dispose  of  putrescible  matter  by  burial  in  the  earth. 
Dead  bodies  have  in  all  ages  been  buried,  and  the 
greatest  of  all  lawgivers  and  sanitarians,  Moses,  gave 
most  explicit  directions  that  excremental  matters  should 
be  treated  in  the  same  way. 

This  is  a  not  unimportant  fact,  and  although  we  do 
not  in  this  country  follow  the  whole  of  the  Mosaic  law, 
nevertheless,  that  law  is  so  pregnant  with  marvellous 
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wisdom,  that  we  ought  not  to  discard  any  item  of  it 
without  first  questioning  ourselves  most  strictly  as  to 
our  reasonableness  in  so  doing.  The  latest  advances  of 
modern  science  seem  to  show  that  in  this  particular 
Moses  was  absolutely  in  the  right. 

It  has  been  shown,  I  think  conclusively,  that  the 
decomposition  of  organic  matter,  whether  in  the  earth, 
air,  or  water,  is  brought  about  by  minute  fungoid  organ- 
isms, the  growth  of  which  has  the  effect  of  resolving  the 
highly  complex  organic  compounds  into  soluble  salts  or 
gaseous  bodies,  which  can  be  absorbed  by  the  roots  of 
plants. 

Now  when  putrescible  matter  is  buried  in  the  earth 
it  undergoes  decomposition  without  the  occurrence  of 
putrefaction — that  process  which  is  at  once  offensive  to 
the  senses  and  dangerous  to  health.  This  is  effected  by 
means  of  fungi,  which  produce  oxidation  of  the  organic 
bodies.  If  sufficient  air  has  access  to  the  pores  of  the 
soil,  and  if  sufficient  moisture  be  present,  the  nitrogen 
takes  oxygen  to  form  nitric  acid,  and  this,  combining 
with  the  bases,  forms  soluble  nitrates.  The  carbon  also 
in  a  similar  way  forms  carbonic  acid  and  carbonates. 

A  good  account  of  these  active  organisms  which  are 
ever  present  in  the  soil  will  be  found  in  a  paper  by 
Professor  Wollny,^  of  Munich.  Tnese  organisms  are  so 
incalculably  numerous  that  their  activity  must  be  ex- 
ceedingly widespread.  Koch  found  enormous  quantities, 
even  in  winter,  in  the  soil  not  only  of  crowded  places 
like  Berlin,  but  in  that  also  of  remote  fields.  At  the 
observatory  of  Mont  Souris  750,000  were  found  in  a 
gram  of  earth,  and  at  Genevilliers  from  850,000  to 
900,000. 

*  '  Ueber  die  Thatigkeit  niederer  Organismen  im  Boden,'  Deutsche 
Vierteljahrsschriftfiir  offentliche  Oesundheitspflege,  vol.  xv.  p.  705, 1883. 
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If  the  action  of  the  microbes  be  checked  by  antisep- 
tics, the  vapour  of  chloroform  or  heat  (100  C.)?  the 
chemical  changes  in  the  earth  cease. 

That  the  formation  of  nitrates  and  carbonic  acid 
from  organic  matter  in  earth  to  which  air  has  access  is 
due  to  microbes  has  been  proved  by  direct  experiment. 
When,  however,  organic  matter  is  mixed  with  earth,  and 
air  is  admitted  in  insufficient  quantity  or  entirely 
excluded,  the  decomposition  is  of  another  kind ;  and 
besides  small  quantities  of  carbonic  acid  and  carburetted 
hydrogen,  there  is  formed  water,  ammonia,  free  nitro- 
gen, and  a  great  quantity  of  a  black  carbonaceous  peat- 
like matter  (the  so-called  sour  humus). 

Schlosing  found  that  the  nitric  acid  in  the  soil  dis- 
appeared when  the  air  was  replaced  by  nitrogen. 

The  kind  of  organism  seems  to  vary  with  circum- 
stances. As  long  as  air  is  freely  admitted,  the  mould- 
fungi  {ScJnmmeljjil^e)  preponderate;  and  when  air  is 
excluded,  the  schizomycetes  {Spaltinlze)  increase. 

The  formation  of  nitric  acid  in  organic  earth  mix- 
tures depends  on  the  amount  of  oxygen  which  is  present 
in  the  air  admitted. 

Miller  and  Boussingault  have  shown  that  no  nitrifi- 
cation takes  place  in  thoroughly  soaked  earth  to  which 
little  air  has  access,  and  that  when  oxygen  is  absent 
the  nitrates  in  the  earth  are  reduced.  The  formation  of 
carbonic  acid  also  depends  upon  the  admission  of  air 
(containing  free  oxygen),  but  some  carbonic  acid  is 
formed  even  though  all  air  be  excluded. 

Nitrification  is  assisted  by  a  moderate  amount  of 
moisture.  It  attains  its  maximum  when  the  moisture 
reaches  33  per  cent.,  and  above  and  below  this  the 
process  of  nitrification  and  formation  of  carbonic  acid  is 
hindered. 
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Temperature  has  a  great  influence  on  oxidation  in 
the  earth.  Oxidation  reaches  a  maximum  with  a  tem- 
perature of  about  50°  C.  (120°  F.),  and  stops  at  55°. 

Oxidation  goes  on  most  quickly  in  the  dark. 

Thus,  oxidation  depends  not  only  on  the  presence  of 
the  organisms,  but  also  on  the  presence  of  other  factors, 
such  as  suitable  aeration,  suitable  moisture,  suitable 
temperature. 

These  factors  may  all  be  suitable,  or  some  may  suit 
and  others  may  not  suit  the  oxidation  process. 

The  decompositio7i  of  organic  matter  m  the  soil  is 
governed  hij  that  factor  which  is  at  its  maximum. 

The  process  of  decomposition  is  much  influenced  by 
the  physical  condition  of  the  soil,  as,  e.g. — 

{a)  Permeability  for  air  and  water. 

(b)  Nature  and  permeability  of  subsoil. 

(c)  Slope. 

(d)  Aspect. 

(e)  Warmth  dependent  on  aspect,  mineral  composi- 
tion, colour  and  moisture  and  nature  of  the  crop. 
Barren  soils  are  warm,  while  those  covered  with  green 
crops  are  cool. 

All  changes  which  organic  matter  undergoes  in  the 
earth  are  thus  seen  to  be  brought  about,  almost  exclu- 
sively, by  the  life  of  organisms,  the  activity  of  which  is 
ruled  by  the  same  natural  laws  which  govern  the 
growth  of  higher  plants.  There  can  be  no  better  illus- 
tration of  the  true  economy  of  nature  than  this  action 
of  the  microbes  in  the  soil  on  the  conversion  of  organic 
matter  into  soluble  salts  and  gases  which  serve  as  food 
for  plants. 

The  growth  of  the  microbes  depends  upon  the  con- 
currence of  those  conditions  which,  by  experience,  we 
all  know  to  be  favourable  to  the  growth  of  higher  plants. 
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There  must  be  a  good  supply  of  free  oxygen,  sufficient, 
but  not  too  much  moisture,  and  a  summer  temperature. 
In  well- tilled  ground,  broken  up  so  as  to  admit  air  to  its 
pores,  and  in  a  '  fine  growing  season,'  in  which  sunshine 
alternates  with  showers,  this  process  of  oxidation  is  at 
its  maximum.  The  microbes  are  active  beneath  the 
surface  manufacturing  plant  food  from  organic  matter, 
and  the  favourable  conditions  above  soil  and  below  cause 
a  vigorous  growth  of  crops. 

When,  on  the  other  hand,  the  weather  is  unfavour- 
able, and  when  in  consequence  of  excessive  cold,  excessive 
drought,  or  excessive  wet,  crops  are  not  developed  as 
they  should  be,  the  microbial  life  is  also  checked,  and 
the  change  of  the  organic  matter  is  delayed,  and  it  is 
stored  up  for  future  use  in  more  favourable  seasons. 
This  is  the  explanation  apparently  of  the  fact  well  known 
to  farmers,  that  the  effect  of  organic  manures  is  more 
permanent  than  that  of  the  so-called  artificial  manures, 
which  at  present  are  so  much  in  vogue.  The  organic 
manure  remains  entangled  in  the  soil,  and  is  not  readily 
washed  out  of  it  in  winter  when  the  temperature  is  low, 
or  even  in  unpropitious  summers.  It  cannot  be  washed 
out  until  microbial  growth  has  changed  it  into  soluble 
salts,  and  when  this  change  takes  place,  which  it  does  in 
'  good '  weather,  the  roots  of  the  growing  plants  seize 
hold  of  the  ever-forming  soluble  salts  and  appropriate 
them  to  their  own  use.  In  fact,  the  farmer  who  uses 
organic  manures  from  the  farmyard  or  elsewhere  need 
trouble  himself  very  little  with  agricultural  chemistry  or 
experiment. 

He  may  feel  certain  that  if  he  buries  his  organic 
manure  directly  it  is  produced  it  will  not  be  wasted.  It 
will  not  give  off  ammonia  to  the  air,  nor  will  the  juices 
be  washed  away  by  rain  to  the  same  extent  as  when  it  is 
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left  above  ground  to  be  a  nuisance.  There  seems  to  be 
no  doubt  whatever  that  all  heaps  of  manurial  matter 
which  give  off  ammonia  and  other  gases  to  poison  the 
air,  and  perhaps  do  more  serious  mischief,  are  allowing 
valuable  matter  to  escape,  which  ought  to  be  undergoing 
oxidation  in  the  earth.  There  can  be  no  doubt  whatever 
that  to  the  agriculturist  stink  means  waste,  and  it  is  to 
be  hoped  that,  when  the  bucolic  mind  has  imbibed  this 
great  and  important  truth,  the  country  will  be  more 
evenly  pleasant  than  it  is. 

The  reasons  why  farmers  allow  putrescible  matter  to 
fester  in  heaps  appear  to  be — 

(1)  That  the  matter  has  to  wait  until  land  is  clear  and 
circumstances  permit  of  its  being  dragged  to  the  fields ; 
and  (2)  that  when  the  matter  is  thoroughly  rotten  and 
most  offensive,  a  more  rapid  and  visible  result  is  produced, 
notwithstanding  that  the  total  result  is  probably  less 
than  if  it  had  been  applied  to  the  ground  at  once.  It 
is  certain  that  putrescible  matter  intended  for  manure 
must  waste  more  above  ground  than  when  buried  im- 
mediately beneath  it.  Kich  farmers  are  now  building 
sheds  over  their  yards  to  prevent  the  access  of  rain  to 
the  manure,  and  are  providing  tanks  for  the  reception  of 
liquid  which  drains  away.  This  involves  a  very  great 
expense,  and  it  is  at  least  doubtful  whether  the  result  is 
better  than  that  got  by  the  immediate  application  of  such 
matters  to  the  soil — a  process  which  involves  no  extra 
expenditure  of  any  kind — a  most  important  matter, 
because  the  only  acceptable  test  of  good  husbandry  is  the 
balance-sheet. 

Mr.  Warington,  F.E.S.,  in  his  valuable  little  book  on 
'  The  Chemistry  of  the  Farm,'  says  :  '  The  most  complete 
return  to  the  land  would  be  accomplished  by  manuring 
it  with  the  excrements  of  the  men  and  animals  consum- 
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ing  the  crops '  (p.  28) ;  and  again,  '  Farmyard  manure 
is  a  ''general"  manure;  that  is,  it  suppHes  all  the 
essential  elements  of  plant  food.  .  .  .  The  effect  of  farm- 
yard manure  is  spread  over  a  considerable  number  of 
years,  its  nitrogen  being  chiefly  present  not  as  am- 
monia, but  in  the  form  of  carbonaceous  compounds, 
which  decompose  but  slowly  in  the  soil.' 

The  immediate  return  is  often  less  than  when  arti- 
ficial manure,  consisting  of  soluble  nitrates  and  phos- 
phates, is  used,  but  the  important  point  seems  to  be  that 
the  return  is  tolerably  sure  to  come  in  the  long  run. 

The  late  Professor  Voelcker,  in  the  article  '  Manure ' 
in  the  '  Encyclopsedia  Britannica,'  gives  an  interesting 
table  of  the  experiments  of  Sir  John  Lawes  and  Dr. 
Gilbert,  spreading  over  a  period  of  twenty- four  years,  in 
which  is  shown  the  effect  of  different  manures  on  crops. 
The  most  successful  results  with  artificial  manure  were 
got  by  applying  nearly  1,400  lb.  weight  per  acre  of  mixed 
ammonia  salts,  superphosphate  and  sulphates  (potash, 
soda,  and  magnesia).  With  this  manure  there  was  an 
average  production  of  37^  bushels  of  wheat,  weighing  on 
an  average  59  lb.  per  bushel,  and  multiplying  these  two 
figures  together  we  may  say  that  the  production  of  wheat 
averaged  2,212*5  lb.  The  production  of  barley  averaged 
41^  bushels,  weighing  53|  lb.,  and  multiplying  these 
figures  we  may  say  that  the  average  production  was 
2,588  lb.  Where  the  land  was  manured  with  14  tons 
of  farmyard  manure  the  average  production  of  wheat 
was  35J  bushels,  weighing  60  lb.,  giving  a  figure  of 
2,115  lb.,  and  of  barley,  48 J  bushels,  weighing  54|  lb., 
giving  a  figure  of  2,650  lb. 

Thus  farmyard  manure,  when  used  for  wheat -growing, 
gave  a  yield  of  97  lb.  less  than  when  the  best  artificial 
manure  was  used ;  and  when  used  for  barley-growing  it 
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gave  62  lb.  more  than  when  artificial  manure  was  used. 
These  figures  are  certainly  not  such  as  should  discour- 
age us  in  the  use  of  farmyard  manure,  especially  when 
we  remember  that  the  average  agriculturist  is  not  likely 
to  apply  his  artificial  manures  with  the  knowledge  and 
judgment  of  Messrs.  Lawes  and  Gilbert ;  and  that  in 
the  use  of  farmyard  manure  it  is  not  easy  for  him  to  go 
very  wrong.  Again,  farmyard  manure  is  stuff  which 
mnat  be  used,  while  chemicals  are  things  which  must  be 
bought,  and  need  to  be  analysed  when  bought. 

Among  the  '  Memoranda '  (issued  in  1893)  of  results 
obtained  by  Sir  John  Lawes  at  Eothamstead  will  be 
found  the  following,  which  still  further  bears  out  the 
point  in  question.  Barley  and  wheat  have  both  been 
grown  continuously  on  the  same  land  for  forty  years, 
upon  a  series  of  experimental  plots,  each  plot  being 
manured  with  different  mixtures  of  chemical  manures, 
with  farmyard  manure,  or  (in  the  case  of  one  plot  in 
each)  left  unmanured  continuously.  The  results  are 
given  in  tabular  form,  in  which  is  set  forth  the  average 
yield  of  each  plot  for  the  whole  forty  years  and  for  each 
half  of  the  forty  years  (twenty  years  1852-71,  and 
twenty  years  1872-91). 

There  are  in  all  (of  barley  and  wheat)  fifty-five  plots 
of  which  these  particulars  are  given.  The  most  import- 
ant fact  seems  to  be  that  on  fifty-four  of  these  plots  the 
average  yield,  whether  of  barley  or  wheat,  was  less  in 
the  second  twenty  years  than  in  the  first  twenty  years, 
showing  that  the  fertility  of  the  land  had  in  every  in- 
stance excej)t  one  deteriorated.  This  solitary  exception 
is  the  plot  upon  which  barley  has  been  grown  con- 
tinuously, and  which  has  been  manured  year  after  year 
with  fourteen  tons  of  farmyard  manure  to  the  acre. 
Upon  this  plot  the  yield  for  the  first  twenty  years 
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averaged  48^  bushels  of  dressed  grain  and  28|-  cwts.  of 
straw  per  acre,  while  for  the  second  twenty  years  the 
average  was  49|-  bushels  of  dressed  grain  and  29f  cwts. 
of  straw. 

The  most  successful  of  the  artificially  manured  barley 
plots  was  No.  4,  a.a.s.,  which  had  been  dressed  con- 
tinuously with  275  lb.  nitrate  of  soda,  400  lb.  silicate  of 
soda,  200  lb.  sulphate  of  potash,  100  lb.  sulphate  of 
soda,  100  lb.  sulphate  of  magnesia,  and  3J  cwts.  of 
superphosphate.  Upon  this  plot  the  yield  for  the  first 
twenty  years  averaged  50  bushels  of  dressed  grain  and 
31^  cwts.  of  straw,  while  for  the  second  twenty  years 
the  average  was  45^  bushels  of  grain  and  27|  cwts.  of 
straw.  Upon  most  of  the  other  plots  the  yield  was  far 
inferior  to  the  above,  and  upon  the  plot  which  had  been 
unmanured  continuously  the  average  yield  for  the  first 
twenty  years  was  20  bushels  of  grain  and  11 J  cwts.  of 
straw,  and  for  the  second  twenty  years  13^  bushels  of 
grain  and  63  cwts.  of  straw. 

On  the  plots  devoted  to  wheat  the  average  yield  in 
the  second  twenty  years  has,  without  exception,  been 
less  than  in  the  first  twenty  years,  and  the  plot  manured 
with  farmyard  manure  does  not  show  that  pre-eminence 
of  fertility  which  is  the  case  with  the  barley. 

Thus,  on  the  most  productive  of  the  artificially 
manured  wheat  plots,  the  yield  in  the  first  twenty  years 
averaged  38^  bushels  of  grain  and  41f  cwts.  of  straw 
per  acre ;  and  in  the  second  twenty  years  the  average 
was  34|  bushels  of  grain  and  39f  cwts.  of  straw.  This 
plot  has  been  manured  each  year  with  200  lb.  sulphate 
of  potash,  100  lb.  sulphate  of  soda,  100  lb.  sulphate  of 
magnesia,  8^  cwts.  of  superphosphate,  and  600  lb. 
ammonia  salts. 

On  the  plot  dressed  continuously  with  farmyard 
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manure  the  yield  of  the  first  twenty  years  averaged 
35 1  bushels  of  grain  and  33 1  cwts.  of  straw,  and  in  the 
second  twenty  years  33^  bushels  of  grain  and  31f  cwts. 
of  straw. 

The  object  of  the  above  extracts  is  to  show  the  high 
value  of  organic  manure— w^hich  they  undoubtedly  do. 
In  the  case  of  barley  there  can  be  no  doubt  on  this 
point,  but  in  the  case  of  wheat  the  results  with  organic 
manure  are  slightly  surpassed  by  two  of  the  artificially 
manured  crops. 

In  the  season  of  1890,  the  results  of  which  are  tabu- 
lated in  a  previous  number  of  these  '  Memoranda,'  the 
results  obtained  with  organic  manure  were  so  remark- 
able that  they  deserve  to  be  quoted,  although  they  have 
not  the  value  of  the  twenty-year  averages. 

The  yield  of  barley  on  the  plot  dressed  with  farmyard 
manure  was  53  bushels  of  grain  and  29 §■  cwts.  of  straw 
(against  47^  bushels  and  22|  cwts.  on  the  best  of  the 
artificially  manured  plots),  and  the  yield  of  wheat  on  the 
plot  dressed  with  farmyard  manure  was  50  bushels  of 
grain  and  48f  cwts.  of  straw  against  48  bushels  and  46^ 
cwts.  on  the  best  of  the  artificially  manured  plots.  The 
season  of  1890  seems  to  have  been  characterised  by  a 
rather  dry  spring  and  a  rather  wet  summer. 

In  1893 — which  was  a  year  of  drought,  the  rainfall 
for  the  year  being  nearly  6"  short — the  wheat  crop  in  all 
the  Southern  and  South-E astern  Counties  of  England 
was  very  much  below  the  average,  i.e.  about  23  bushels 
to  the  acre  instead  of  30  bushels.  The  wheat,  however, 
was  of  high  quality,  and,  according  to  the  Journal  of 
the  Eoyal  Agricultural  Society,  'in  one  or  two  cases 
weights  of  65  lb.  or  even  67  lb.  per  bushel  were  re- 
ported.' The  average  weight  of  a  bushel  of  wheat  is 
about  60  lb. 
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'  At  Eothamstead,  in  1893,  Sir  John  Lawes  reports  that 
his  plot  dressed  with  farmyard  manure  produced  34^ 
bushels  of  dressed  grain  (weighing  63 1  lb.  per  bushel) 
and  20|-  cwts.  of  straw,  while  the  most  productive  of 
his  artificially  manured  plots  yielded  21|  bushels  (weigh- 
ing 62|  lb.)  and  13 J  cwts.  of  straw.  Thus,  in  this 
exceptional  year  of  drought  the  farmyard  manure  pro- 
duced an  average  crop  of  wheat  of  most  exceptional 
quality,  which  goes  far  to  prove  the  truth  of  the  dictum 
that  '  dung  means  moisture.' 

It  is  a  great  mistake  to  suppose  that  farming  is  in 
any  way  comparable  to  a  chemical  experiment.  In  ex- 
periments conducted  in  the  laboratory  the  chemist  is 
able  to  control  all  the  conditions  of  the  experiment,  but 
in  farming  the  condition  which  above  all  others  influences 
the  result,  viz.  the  weather,  cannot  be  controlled. 

When  chemical  manures  are  used  with  judgment  and 
applied  at  the  right  moment,  and  when  the  weather  is 
favourable,  there  is  no  doubt  that  the  result  is  often 
surprising  and  gratifying.  When,  however,  the  weather 
is  unfavourable,  when  the  drought  is  so  great  that  the 
chemicals  cannot  be  dissolved,  or  when  the  rain  is  so 
heavy  that  they  are  washed  out  of  the  soil,  the  result  is 
not  encouraging.  If  organic  manures  are  used,  they 
waste  but  little  in  bad  seasons,  and  much  remains  in  the 
ground  for  next  year's  crop.  The  farmer,  however,  who 
applies  chemicals  in  a  bad  season  gets  neither  crop  nor 
residuum  of  manure  for  next  year.  Mr.  Warington  says 
that  'farmers  have  a  prejudice  in  favour  of  the  latter' 
{i.e.  organic)  '  manures,  but  it  is  clear  that  the  quickest 
return  for  capital  invested  is  afforded  by  the  former 
class'  (^.e.  inorganic). 

Surely  we  have  no  right  to  blame  the  farmers  for 
their  prejudice,  which  seems  to  be  in  all  respects  reason- 
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able.  The  doctrine  has  obtained  in  this  country  of  late 
years  that  it  is  good  economy  to  waste  all  our  home- 
grown organic  manure,  and  to  import  chemicals  from 
South  America  for  the  purposes  of  agriculture.  This  is 
a  strange  doctrine ;  but  as  most  of  our  farmers  are  now 
too  near  bankruptcy  to  pursue  this  course,  one  may  hope 
that  ere  long  they  will  begin  to  clamour  for  that  which 
we  now  waste  so  wickedly. 

One  more  word  before  bringing  these  remarks  on 
farming  to  a  close,  remarks  for  which  no  apology  is 
needed,  because  their  bearing  on  the  subject  of  sanitation 
must  be  obvious. 

It  will  be  noted  that  in  the  hands  of  Lawes  and 
Gilbert  farmyard  manure  gave  better  results  with  barley 
than  with  wheat.  May  not  the  fact  that  farm  animals 
are  largely  fed  with  barley-meal  have  something  to  do 
with  this  ?  There  are  experiments  which  show  that 
minimal  ingredients  in  manures  are  not  without  effects 
which  are  often  surprising.  There  are  a  priori  grounds 
for  thinking  that  the  best  manure  for  barley  must  be  the 
excrement  of  a  barley-eating  animal,  for  in  that  excre- 
ment must  be  all  that  is  necessary  for  barley.  It  is  to 
be  regretted  that  some  agriculturist  does  not  make  the 
experiment  of  growing  wheafc  with  the  excrement  of  a 
wheat-eating  or  bread-eating  animal.  As  a  gardener 
the  author  has  grown  potatoes  with  the  excrement  of  a 
potato-eating  animal,  and  certainly  the  result  has  been 
most  encouraging. 

One  has  been  obliged  to  draw  illustrations  as  to  the 
practical  result  of  burying  organic  matter  from  the  agri* 
cultural  employment  of  farmyard  manure,  because  facts 
based  upon  exact  experiments  with  the  organic  refuse  of 
our  towns  are  not  forthcoming. 

The  point  to  be  insisted  upon  is  this :  that  the  proper 
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destiny  of  organic  refuse  is  immediate  burial  just  below  the 
sufface  of  the  soil. 

Most  of  the  shortcomings  of  modern  sanitary  methods 
are  due  to  the  fact  that  in  our  deahng  with  organic  re- 
fuse we  commit  a  scientific  error^ — i.e.  we  pursue  a  course 
which  is  in  opposition  to  natural  law. 

This  error  consists  in  mixing  organic  refuse  with 
water. 

When  organic  refuse  is  mixed  with  water  it  under- 
goes changes  which  differ  widely  from  the  changes  which 
it  undergoes  when  mixed  with  earth. 

According  to  Wollny,  whose  paper  has  been  quoted 
previously,  the  process  of  oxidation  of  organic  matter 
and  the  formation  of  nitrate  take  place  most  readily 
when  a  moderate  amount  of  moisture  is  present.  The 
most  favourable  amount  is  about  38  per  cent.,  and  if  the 
moisture  rise  above  or  sink  below  this  amount,  the  pro- 
cess of  nitrification  and  the  formation  of  carbonic  acid  are 
hindered.  When  water  is  in  excess  the  amount  of  free 
oxygen  is  insufficient  to  favour  the  growth  of  the  neces- 
sary fungi,  and,  instead  of  oxidation,  putrefaction  takes 
place,  with  the  formation  of  ammonia,  free  nitrogen, 
carbonic  acid,  and  carburetted  hydrogen.  Under  these 
unfavourable  circumstances  it  is  possible  that  the 
nitrates  which  may  have  been  formed  may  be  again 
reduced. 

This  process  of  deoxidation  takes  place  in  mixtures 
of  putrescible  matter  with  water,  and  takes  place  also,  it 
is  said,  in  soil  which  is  thoroughly  soaked  with  sewage 
{i.e.  putrescible  matter  mixed  with  water).  In  the  face 
of  these  facts,  it  is  not  to  be  wondered  at  that  '  sewage 
farming,'  which  is  farming  under  acknowledged  diffi- 
culties, has  not  proved  a  commercial  success.  We  must, 
indeed,  be  in  doubt  whether,  when  the  circumstances  are 
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more  than  usually  unfavourable,  it  exercises  any  very 
great  purifying  action  upon  the  putrescible  mixture.  In 
the  treatment  of  putrescible  refuse,  so  that  it  shall  not 
be  a  danger  or  annoyance,  what  we  have  to  aim  at  is 
nitrification  rather  than  putrefaction,  and  it  is  certain 
that  by  mixing  with  water  putrefaction  is  encouraged 
and  nitrification  delayed. 

It  will  be  within  the  recollection  of  most  readers  that 
in  January  1893  a  sharp  outbreak  of  cholera  (affecting 
115  persons,  and  causing  40  deaths)  occurred  in  a  lunatic 
asylum  at  Nietleben,  on  the  Saale,  a  village  not  far  from 
Halle. 

In  the  British  Medical  Journal  for  February  4,  189B 
(p.  250),  is  the  following  note  from  the  correspondent  of 
the  Journal  at  Berlin  :  '  The  Nietleben  epidemic  seems  a 
further  proof  that  contaminated  water  is  the  cause  of 
cholera.  The  water  arrangements  of  the  asylum  are,  on 
a  small  scale,  similar  to  those  of  Hamburg.  The  asylum 
drains  are  carried  to  a  sewage  farm,  the  overflow  water 
from  this  latter  to  the  Kiver  Saale,  and  close  below  the 
mouth  of  the  pipe  lies  the  tube  which  carries  Saale  water 
to  Nietleben.  It  is  true  that  the  water,  before  reaching 
the  asylum,  passes  over  a  sand  filter,  which  is  an  im- 
provement on  the  state  of  things  in  Hamburg ;  but 
during  the  late  and  long-continued  frost  not  only  were 
the  filter-beds  quite  frozen,  but  the  sewage  farm,  too, 
was  inactive.  Thus,  during  the  cold  weather,  the  drain- 
water  from  the  establishment  went  into  the  Saale  un- 
purified,  and  returned  to  it  enormously  diluted,  it  is 
true,  by  river  water,  but  absolutely  unfiltered.  No  one 
will  be  surprised  to  hear  that  amongst  the  unfortunate 
drinkers  of  this  diluted  sewage  epidemic  diarrhoea  broke 
out.  From  where  and  how  the  first  bacilli  of  Cholera 
Asiatica  reached  the  asylum  has  not  yet  been  cleared  up. 


SOME  MODERN  SANITARY  METHODS  87 

though  there  has  been  much  talk  of  a  male  nurse  from 
Hamburg.' 

In  the  same  number  of  the  Journal  it  is  stated  that 
the  bacilli  of  cholera  had  been  found  in  the  water  supplied 
to  the  asylum.  It  is  further  stated  that  several  cases  of 
cholera  had  occurred  at  Trotha,  a  village  on  the  right 
bank  of  the  Saale,  and  two  miles  below  the  asylum. 

It  certainly  seems  to  be  almost  incontestable  that  the 
proper  course  to  pursue  with  regard  to  organic  refuse — 
putrescible  matter — is  the  very  reverse  of  that  which  we 
do  pursue.  We  clearly  ought  to  encourage  oxidation, 
and  make  putrefaction  impossible. 

Putrefaction  is  certainly  a  great  cause  of  ill  health. 
It  was  the  putrefaction  of  wounds  (now  happily  almost 
unknown)  which  converted  our  hospitals  into  something 
little  better  than  charnel-houses.  It  is  the  putrefaction 
of  organic  refuse  mixed  with  water  in  cesspools  and 
sewers  that  causes  that  long  list  of  ailments  which  we 
ascribe  to  the  inhalation  of  '  sewer  air.' 

The  opinion  is  held  by  many  that  the  dejecta  of 
typhoid  patients  and  cholera  patients  do  not  become 
dangerous  to  others  until  putrefaction  has  set  in,  and 
such  an  acute  observer  as  was  the  late  Dr.  Murchison 
held  the  opinion  that  common  putrefactive  changes 
taking  place  in  dejecta  were  a  sufficient  cause  of  typhoid 
independently  of  the  admixture  of  any  specific  poison. 

Tlie  putrefaction  of  organic  refuse,  when  mixed  with 
water,  has,  there  is  reason  to  think,  been  the  chief  cause 
of  the  develoxDment  of  modern  sanitary  '  progress.'  Our 
forefathers  were  not  given  to  this  method  of  treating 
putrescible  matter.  House-slops  trickled  along  open 
gutters,  and  excremental  matters  were  deposited  in  dry 
pits.  At  the  beginning  of  this  century  the  water-closet 
came  into  use. 
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Mr.  W.  Haywood,  quoted  by  Dr.  Farr,  says  :  '  Water- 
closets  were  invented  about  1813,  and  became  general 
in  the  better  class  of  houses  about  1828-33.^  The 
custom  at  first  obtained  of  building  cesspools  having 
overflow  drains  put  below  their  doming,  by  which  means 
the  solid  matters  were  retained  and  the  supernatant 
liquid  only  ran  off. 

'  In  the  year  1849,  what  may  be  said  to  be  an  organic 
change  in  the  system  took  place.  In  1848  the  City 
Commission  of  Sewers  obtained  its  Act  for  sanitary  pur- 
poses, which  became  operative  on  January  1,  1849,  and 
then  for  the  first  time  was  discharge  into  the  sewers 
legalised.  Previously  a  penalty  might  have  been  enforced 
for  such  a  usage  of  them,  but  henceforth,  within  the 
City  of  London,  those  incurred  a  penalty  who  failed, 
upon  notice,  to  construct  the  drainage  of  premises  in 
such  a  manner  as  not  to  discharge  all  waste  waters  ami 
f cecal  matters  directly  into  the  imhlic  sewers  [i.e.  directly 
into  the  sources  of  water-supply],  of  which  the  full  utility 
was  therefore  for  the  first  time  recognised  by  statute. 
This  Act  was  speedily  followed  by  others  for  the  remain- 
ing area  of  the  metropolis  and  for  the  entire  country.' 

'  It  will  be  noticed,'  says  Dr.  Farr,  '  that  the  deaths 
from  cholera  and  diarrhoea  increased  in  London  in  1842, 
increased  still  more  in  1846,  when  the  potato  crop  was 
blighted,  and  in  1849  culminated  in  the  epidemic  of 
cholera.' 

Dr.  Farr  says,  further,  '  a  system  of  sewerage  is  the 
necessary  complement  of  a  water-supply.' 

'  Almost  coincidently  with  the  first  appearance  of 
epidemic  cholera,  and  with  the  striking  increase  of 

'  According  to  a  writer  in  the  Encyclopczdia  Britannica,  Joseph 
Bramah's  '  first  patent  for  some  improvement  in  the  mechanism  of 
water-closets  was  taken  out  in  1783.'  Some  of  the  sanitary  arrange- 
ments at  Pompeii  are  very  suggestive  of  '  water-carriage.' 
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diarrhcEa  in  England,  was  the  introduction  into  general 
use  of  the  water-closet  system,  which  had  the  advantage 
of  carrying  night  soil  out  of  the  houses,  but  the  inci- 
dental and  not  necessary  disadvantage  of  discharging 
it  into  the  rivers  from  which  the  water-supply  was 
drawn.' 

Mortality  per  1,000  from  diarrhoea  in  London  (Dr. 
Farr) : — 


1838 

.  -215 

1853 

1-011 

1839 

.  -201 

1854 

1-257 

1840 

.  -238 

1855 

-804 

1841 

.  -238 

1856 

•866 

1842 

.  -353 

1857 

1-181 

1843 

.  -410 

1858 

•759 

1844 

.  -340 

1859 

1-211 

1845 

.  -397 

1860 

•496 

1846 

.  -997 

1861 

-928 

1847 

.  -898 

1862 

•607 

1848 

.  -853 

1863 

•821 

1849 

.  1-705 

1864 

•981 

1850 

.  -813 

1865 

1^206 

1851 

.  1-085 

1866 

1^306 

1852 

,  -983 

1871-80— Dr.  Ogle 

Thus  in  the  decade  1871-80,  33,168  persons  died 
of  diarrhoea  in  London,  the  death-rate  from  this  cause 
being  -94. 

If  the  death-rate  of  1838  ('215)  had  obtained  in  the 
decade  1871-80,  the  deaths  from  this  cause  would  have 
numbered  only  7,600,  and  there  would  have  been  a 
saving  of  25,568  lives. 

Since  the  introduction  of  the  water-closet,  and,  pro- 
bably, as  a  direct  consequence  of  it,  we  have  had  four 
severe  epidemics  of  cholera,  a  disease  not  previously 
known,  and  enteric  or  typhoid  fever,  previously  almost 
or  quite  unrecognised,  has  risen  to  the  place  of  first 
importance  among  fevers  in  this  country. 

The  evils  which  have  arisen  from  cesspools  and 
sewers  have  caused  an  enormous  amount  of  attention  to 
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be  devoted  to  what  are  known  as  '  sanitary  appliances,' 
sewer  constructions,  &c.,  and  so  great  and  so  well  recog- 
nised are  the  evils  of  sewers  that  many  of  our  friends 
are  anxious  that  w^e  should  be  compelled,  by  Act  of 
Parliament,  to  protect  ourselves  from  the  mischief  which 
previous  Acts  of  Parliament  have  produced. 

Not  only  does  the  putrefaction  of  organic  refuse  tend 
to  fill  the  air  of  our  houses  and  towns  with  foulness,  but 
this  mixture  of  organic  matter  with  water  is  attended 
with  other  bad  consequences. 

This  arises  from  the  fact  that  much  of  the  organic 
matter  v/hich  we  mix  with  water  is  distinctly  poisonous. 
The  zymotic  theory  of  disease  has  of  late  years  assumed 
more  definite  shape,  so  that  we  may  now  leave  what  was 
called  the  zymotic  theory  and  consider  the  actual  facts. 

There  is  no  doubt  that  the  actual  infective  elements 
of  many  zymotic  maladies  consist  of  microbes,  fungoid 
bodies  belonging  to  the  class  of  fungi  known  as 
Schizomycetes,  that  class  which  grows  in  organic  mix- 
tures. 

These  microbes  are  infinitely  small ;  millions  of  them 
may  live  in  a  cubic  inch  of  putrefying  liquid.  Under 
favourable  circumstances  they  will  live  for  long  periods. 
They  will  not  only  live  but  multiply,  and  it  is  at  least 
a  question,  and  a  grave  one,  to  what  extent  these  infec- 
tive germs  undergo  an  increase  when  mixed  with  organic 
liquids  such  as  sewage  or  milk. 

The  fact  that  the  zymotic  poisons  are  particulate  and 
alive  is  one  which  has  most  important  bearings  on  the 
subject  under  discussion.  If  the  poison  were  a  chemical 
poison,  then  dilution  would  practically  do  away  with  its 
power  for  harm.  No  amount  of  dilution  is  capable  of 
destroying  a  zymotic  poison ;  in  fact,  it  is  not  impossible 
that  the  mere  mixing  of  organic  refuse,  which  contains 
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a  zymotic  poison,  with  water  may  be  the  means  of  keep- 
ing it  alive  and  possibly  causing  it  to  multiply. 

When  a  mass  of  organic  matter,  charged  with 
zymotic  particles,  is  mixed  with  water  and  washed  out 
of  a  house,  the  water  wdll  carry  the  poison  with  it  where- 
ever  it  may  chance  to  flow  or  trickle,  to  watercourse,  well, 
or  any  other  source  of  drinking  water ;  in  fact,  the 
dissemination  is  as  perfectly  and  thoroughly  done  as  if 
dissemination  of  poison  were  the  main  object  which  we 
had  in  view. 

When  dealing  with  organic  matter  impregnated  with 
zymotic  poisons,  mere  dilution  with  water  increases 
rather  than  diminishes  the  danger. 

As  long  as  the  poisonous  organic  refuse  is  concen- 
trated, its  repellent  qualities  are  such  that  there  is  little 
chance  of  its  gaining  access  to  the  human  body.  The 
microbes  contained  in  it  are  theoretically  capable  of  in- 
fecting an  almost  indefinite  quantity  of  water,  and  this 
large  quantity  of  water  masks  the  repellent  qualities  of 
the  stuff,  and  thus  the  danger  of  infection  is  greatly 
increased. 

This  dissemination  of  poison  by  water  is  one  of 
which  we  have  had  very  bitter  experience  in  this 
country. 

There  is  little  room  for  doubt  that,  in  this  country 
at  least,  water  has  been  the  great  carrier  and  dissemi- 
nator of  the  poison  of  cholera. 

In  1849  the  mortality  in  London  was  highest  in 
those  districts  getting  their  water-supply  from  the 
Thames  between  Battersea  and  Waterloo  Bridge. 

In  1853-54  the  same  phenomenon  was  observed.  In 
1866  the  chief  mortality  was  in  the  district  supplied  with 
water  taken  from  the  Eiver  Lea.  W^ith  regard  to  this 
latter  epidemic,  we  are  in  possession  of  many  details,  and 
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the  following  is  a  summary  of  the  facts  as  given  by  the 
lafce  Dr.  William  Farr  in  his  report  on  the  cholera  epi- 
demic of  1866 : — 

*  Several  cases  of  cholera  and  choleraic  diarrhoea 
had  occurred  over  London  in  May  ;  and  on  June  27,  at 
12,  Priory  Street,  Bromley,  one  poor  Hedges,  a  labourer, 
and  his  wife,  both  of  the  age  of  forty-six  years,  died  of 
Cholera  Asiatica,"  the  former  after  fifteen,  the  latter 
after  twelve  hours'  illness.  These  cases  are  minutely 
described  by  Mr.  Eadcliffe,  who  traces  the  discharges  into 
a  water-closet  at  12,  Priory  Street,  and  thence  300  yards 
down  the  sewer  into  the  Lea  (a  tidal  river  which  ebbs 
and  flows)  at  Bow  Bridge,  half  a  mile  below  the  Old 
Ford  reservoirs.  He  attaches  great  importance  to  these 
first  cases,  and  they  undoubtedly  sufficed  to  pour  into 
the  sewers  and  waters  millions  of  zymotic  molecules, 
which  day  by  day  grew  more  and  more  frequent  in  the 
Lea,  by  every  hour's  choleraic  discharges  on  both  sides 
of  the  river.'  A  few  days  later  water  was  supplied  to 
the  district  from  a  reservoir  the  bottom  of  which  was 
pervious  to  the  waters  of  the  Lea,  and  then  resulted  an 
outbreak  of  cholera  and  diarrhoea  which  caused  the 
death  of  over  4,000  persons. 

It  is  not  necessary  to  give  further  instances  of  the 
dissemination  of  disease  by  water-carried  sewage,  sani- 
tary literature  is  full  of  them. 

What  is  true  of  cholera  is  also  true  of  typhoid,  and 
one  need  only  say  in  reference  to  this  subject  that  (if  we 
accept,  as  we  are  bound  to  do,  the  statements  put  for- 
ward with  regard  to  the  cholera  epidemic  of  1866),  if 
the  excreta  of  the  Hedges'  family  had  been  buried  or 
burnt,  the  waters  of  the  Lea  would  not  have  been  in- 
fected, and  possibly  4,000  lives  would  have  been  saved. 

The  first  principle  in  dealing  with  epidemic  disease 
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is  that  which  is  expressed  in  the  words  j^rincijnis  ohsta — 
resist  the  beginnings.  The  object  of  this  is  evident,  and 
is  well  expressed  by  Shakespeare  in  the  words — 

A  little  fire  is  quickly  trodden  out, 

Which,  being  suffered,  rivers  cannot  quench. 

The  mixing  of  bacteria  with  water  may  be  looked 
upon  certainly  not  as  a  resistance  of  the  beginnings,  but 
rather  as  a  nursing  and  favouring  of  them,  which,  '  being 
suffered,'  most  surely  '  rivers  cannot  quench.' 

The  great  principle  of  iwinciinis  ohsta  has  been  most 
rigidly  observed  by  surgeons  in  dealing  with  those  forms 
of  blood-poisoning  which  arise  in  connection  with 
wounds,  and  which  were  known  as  '  hospital  diseases.' 
To  Lister  belongs  the  credit  of  recognising  that  the  great 
thing  to  be  aimed  at  was  the  checking  of  putrefactive 
changes  in  the  discharges  from  the  wound,  an  end  which 
has  been  attained  by  adopting  what  are  known  as  anti- 
septic precautions  in  the  treatment  and  dressing  of 
wounds.  A  foul  wound  is  looked  upon  as  a  great  source 
of  danger  to  the  patient  himself,  and  formerly  the 
poisons  generated  in  the  wound  of  one  patient  were 
carried  by  sponges  and  instruments  (which,  be  it  remem- 
bered, were  '  clean,'  as  far  as  any  indications  appreciable 
by  our  unaided  senses  were  concerned)  to  the  wounds  of 
others ;  and  thus  it  followed  that  the  mortality  from 
what  was  wrongly  spoken  of  as  '  hospitalism  '  was  enor- 
mous. Now,  however,  putrefaction  in  wounds  is  practi- 
cally at  an  end,  owing  to  the  use  of  antiseptics  and  to  an 
improved  appreciation  of  what  cleanliness  really  means ; 
and,  as  a  result  of  this,  hospitalism  has  disappeared. 

How  marvellous  have  been  the  results  which  have 
followed  on  the  adoption  of  the  principle  of  preventing 
putrefaction  in  wounds  is  well  shown  in  a  table  given  in 
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'Erichsen's  Surgery.'  This  table  is  taken  from  a  statis- 
tical work  by  Max  Schede  on  amputations,  and  shows 
conclusively  what  are  the  advantages  of  antiseptic  pre- 
cautions. The  statement  has  been  somewhat  simplified 
for  the  sake  of  those  who  are  not  acquainted  with  medi- 
cine. 

UncomiMcated  Cases  of  Amputation 


Cause  of  Death 

Old  treatment, 
377  cases 

Antiseptic  treatment, 
321  cases 

Blood  poisoning 

105 

3 

Thus  it  appears  that  the  mortality  from  blood  poi- 
soning under  the  old  treatment  was  28  per  cent.,  while 
under  antiseptic  precautions  it  is  less  than  1  per  cent. 

Antiseptic  measures  are  used  in  other  than  purely 
surgical  cases,  and  to  take  one  instance  only,  Sir  John 
Williams  has  informed  the  author  that  since  their  intro- 
duction into  the  General  Lying-in  Hospital  the  deaths 
from  that  terrible  disease,  '  puerperal  fever,'  have  practi- 
cally ceased. 

This  great  result  has  been  brought  about  by  atten- 
tion to  the  leading  principle  of  princijnis  ohsta. 

In  former  days  the  treatment  most  in  vogue  for 
wounds  was  '  pure '  water ;  but  now  it  is  recognised 
that  water  is  pre-eminently  the  encourager,  and  some- 
times the  main  cause,  of  putrefaction,  which  of  all 
things  the  surgeon  tries  to  avoid. 

The  foulness  of  our  rivers  is  largely  due  to  the  mix- 
ing of  putrescible  matter  with  water,  i.e.,  to  water-carried 
sewage,  and  there  can  be  no  doubt  that,  as  water-carried 
sewage  increases,  the  difficulty  of  obtaining  pure  water 
increases  also.  Water-carried  sewage  so  fouled  the 
Thames  '  between  the  bridges,'  that,  after  the  bitter  ex- 
periences of  1854,  the  in-take  of  the  water  companies 
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was  moved  to  a  point  above  the  tideway.  Since  then 
the  population  all  along  the  Thames  Valley  has  enor- 
mously increased,  and  if  we  who  get  our  drinking  water 
from  the  Thames  escape  disease,  it  can  only  be  regarded 
as  due  to  a  happy  accident,  and  not  to  the  observance  of 
any  fixed  principle  to  effectually  prevent  the  fouling  of 
the  river.  The  precious  liquid  with  which  the  author 
is  supplied  from  the  Thames  costs  nearly  ten  shillings 
per  thousand  gallons,  and  he  is  very  careful  to  have 
every  drop  which  is  used  for  drinking  purposes  both 
boiled  and  filtered. 

It  is  not  possible  to  have  much  faith  in  the  various 
modes  of  ^  treatment '  which  sewage  undergoes  in  those 
establishments  which  local  boards  love  to  erect  for  this 
expensive  amusement. 

The  addition  of  chemicals,  if  in  sufficient  quantity  to 
destroy  living  organisms,  must  make  the  water  still  more 
unpotable  than  before,  and  can  only  be  of  use  by  making 
the  liquid  so  utterly  nauseous  that  to  drink  it  would  be 
impossible. 

Mere  filtration  unaccompanied  by  oxidation  cannot 
be  regarded  as  any  safeguard  after  the  experience  of  the 
Lausen  typhoid  epidemic,  in  which  the  poison  of  the 
fever  filtered  through  a  mile  of  earth,  which  was  sufficient 
to  check  the  passage  of  particles  of  wheat  flour.  Wide 
irrigation  over  a  large  area  of  land,  as  is  practised  in 
*  sewage  farming,'  is  probably  the  best  method  of  treat- 
ing sewage,  but  this  cannot  be  regarded  as  absolutely 
safe  under  all  conditions  for  reasons  previously  indi- 
cated. 

If  antiseptics  have  been  previously  added  to  the  sew- 
age, this  must  increase  the  difficulties  of  '  farming  '  with 
it,  as,  if  the  antiseptics  have  been  added  in  sufficient 
quantity  to  destroy  disease  organisms,  this  would  effec- 


96  ESSAYS  ON  RURAL  HYGIENE 

tually  check  the  growth  of  those  other  organisms  upon 
which  the  fertihty  of  the  soil  depends. 

It  is  more  than  doubtful  whether  there  is  any  abso- 
lute safety  in  obtaining  water  from  deep  wells.  The 
Dudlow  Lane  well,  near  Liverpool,  having  a  total  depth 
of  443  feet,  was  fouled  by  percolation  from  cesspools, 
and  percolation  from  a  defective  sewer  would  certainly 
prove  equally  disastrous.  Surface  wells  are  now  not 
regarded  as  at  all  safe,  but  our  suspicions  with  regard  to 
them  were  not  aroused  until  after  the  introduction  of 
the  plan  of  mixing  water  with  putrescible  matter.  There 
was  no  soakage  from  an  old-fashioned  dry  pit  ;  there 
must  be  soakage  from  a  cesspool  or  '  dead  well.' 

The  only  way  of  securing  pure  water  is  to  make  quite 
sure  that  there  is  no  fouling  of  water-sources.  If  this 
were  done,  then  pure  water  would  be  at  once  plentiful 
and  cheap.  It  is  now  very  dear,  and  is  getting  scarcer 
every  day. 

Dr.  William  Farr  said,  '  a  system  of  sewerage  is  the 
necessary  complement  of  a  water-supply.'  One  would 
rather  feel  inclined  to  say  that  an  extraordinary  water- 
supply  is  the  necessary  complement  of  water-carried 
sewage,  because  with  it  our  ordinary  supplies  quickly  get 
fouled.  In  London  we  have  effectually  fouled  all  our 
wells,  and  the  state  of  the  Thames  is  such  that  a  man 
must  be  in  the  very  extremities  of  thirst  or  else  insane 
before  he  would  drink  from  the  Thames  anywhere  be- 
tween Teddington  Lock  and  Gravesend.  The  state  of 
our  noble  river  is  a  deep  reproach  to  us,  and  must 
remind  us  day  by  day  of  the  serious  blunders  we  have 
committed.  As  long  as  it  remains  as  it  is,  we  certainly 
have  no  claim  to  be  followed  as  an  example  in  matters 
sanitary.  London  should  rather  serve  as  a  warning,  as- 
did  the  drunken  Helot  to  the  Spartan  Youth. 
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The  fouling  of  our  sources  of  water-supply  has  driven 
us  far  afield  for  water,  and  this,  no  doubt,  has  been  a 
great  cause  of  the  lessening  of  our  mortality  of  late 
years,  but  it  would  be  unwise  to  talk  of  security  be- 
cause we  have  had  no  serious  epidemic  since  1866,  an 
absurdly  short  period  in  the  history  of  a  nation.  It 
mast  not  be  forgotten  that  pure  water  is  as  necessary 
for  animals  as  it  is  for  man,  and  that,  if  we  persist  in 
fouling  our  rivers,  the  poor  farmer  may  have  to  pay  a 
'  water-rate  '  for  providing  an  artificial  water-supply  for 
his  horses,  cattle,  sheep,  and  even  poultry.  Many  dis- 
eases of  animals  are  communicable  to  man,  and  it  is 
daily  becoming  more  evident  that  our  health  is  very 
intimately  bound  up  with  the  health  of  our  animals,  and 
that  their  sanitary  condition  is  scarcely  less  important 
than  our  own. 

From  a  financial  point  of  view,  w^ater-carried  sewage 
has  not  been  encouraging.  It  has  increased  the  rates, 
increased  the  cost  of  our  houses,  and  put  us  to  great 
expense  for  water.  The  '  treatment '  of  sew^age  before 
it  is  finally  discharged  into  our  rivers  is  everywhere  an 
expense  and  nowhere  a  source  of  profit,  and  we  find  that 
public  sewers  which  cost  millions,  cost  thousands  to  keep 
them  in  repair. 

The  sewers  we  have  built  with  borrowed  capital.  We 
have  seized  all  the  glory  and  patronage  of  disbursing 
enormous  sums,  and  have  left  posterity  to  pay  the  bills. 
This  is  a  doubtful  policy,  and  a  most  immoral  one,  but  it 
is  little  use  to  raise  one's  feeble  voice  against  the  custom 
which  is  now  so  much  encouraged  of  hanging  a  debt 
round  the  neck  of  our  successors.  It  may  be  defensible 
to  raise  a  loan  for  building  town  halls,  schools,  and 
similar  edifices,  of  which  posterity  will  reap  the  benefit, 
but  to  raise  loans  for  the  purpose  of  wasting  most  valu- 
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able  fertilising  matter  by  means  of  works  which  will  be 
a  constant  expense,  and  never  a  source  of  profit,  is  a  very 
doubtful  expedient. 

It  is  to  be  hoped  that  the  custom  will  soon  obtain  of 
compelling  each  generation  to  bear  the  charge  of  its  own 
sanitary  experiments — and  blunders. 

Sewers  are  constant  sources  of  impoverishment  to 
the  soil,  and  the  soil,  be  it  remembered,  is  the  only  'per- 
manent and  reliable  source  of  wealth  in  any  country. 
The  waste  of  valuable  matter  which  takes  place  in 
London  and  our  big  towns  must  make  us  blush.  One 
could  wish  that  this  waste  were  limited  to  our  big  towns, 
but  it  is  not  so.  It  is  common  throughout  the  country, 
even  in  rural  districts.  Free  trade  has  made  food  very 
cheap  indeed,  and  cheap  food,  especially  imported  food, 
ought  absolutely  to  increase  the  fertility  of  a  country, 
for  obvious  reasons  which  need  not  be  particularised. 
The  fertility  of  this  country  is  not  increasing,  to  judge 
by  the  agricultural  distress.  The  farmers  are  crying 
out  for  'protection.'  The  first  kind  of  protection 
needed  seems  to  be  a  protection  from  ourselves  and 
from  the  sinful  waste  of  fertilising  matters  which  local 
boards,  municipalities,  and  Imperial  Parliament  equally 
foster. 

If  we  made  a  proper  use  of  our  organic  refuse  we 
should  enrich  posterity.  As  it  is,  we  reap  and  we  do  not 
sow.  If  municipalities  would  bury  organic  refuse,  and 
plant  the  seed  of  some  forest  tree  suited  to  the  soil  and 
situation  (which  in  these  days  of  cheap  foodstuffs  would 
probably  be  the  best  branch  of  agriculture  to  pursue), 
they  would  earn  the  blessings  instead  of  the  curses  of 
posterity,  and  they  w^ould  beautify  the  face  of  nature 
instead  of  making  it  hideous  with  tall  chimneys,  pumping 
stations,  and  precipitating  tanks.    This  piece  of  advice 
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will,  just  now,  fall  very  flat,  for  of  all  agricultural  arts, 
forestry  seems  the  deadest  in  this  country. 

As  a  defence  for  gigantic  sewage  schemes,  it  is  often 
said  that  you  can  do  nothing  well  without  co-operation, 
and  this  is  the  excuse  for  compelling  all,  whether  they 
want  them  or  not,  to  contribute  towards  the  cost  of 
sewers. 

If  co-operation  be  for  a  good  end,  the  result  is  a 
great  good ;  but  if  co-operation  be  for  a  bad  purpose, 
the  result  is  a  great  evil.    I  need  say  no  more. 

The  last  charge  which  has  to  be  brought  against 
water-carried  sewage  is  a  serious  one — viz.  that  it 
encourages  overcrowding  in  cities,  which  is  universally 
admitted  to  be  the  greatest  of  all  sanitary  evils,  and  one 
which  cannot  be  counterbalanced. 

Water-carried  sewage  encourages  overcrowding  be- 
cause it  enables  us  to  build  houses  with  no  outlet  except 
a  hole  for  the  sewage  to  run  through.  The  growth  of 
London  must  be  a  source  of  alarm  to  sanitarians,  and  it 
is  impossible  not  to  admit  that  our  system  of  sewers  has 
been  a  most  important  factor  in  its  production.  Look 
at  Charing  Cross,  where  a  street  of  gigantic  clubs  and 
hotels  has  arisen,  each  without  curtilage  of  any  kind, 
and  where  a  handsome  profit  has  been  made  by  setting 
the  first  law  of  sanitation  at  defiance.  You  will  find  the 
same  thing  to  a  greater  or  less  extent  throughout  the 
Metropolitan  area. 

In  order  to  judge  of  the  effect  of  overcrowding,  let  us 
look  at  the  vital  statistics  of  the  '  Strand '  Eegistration 
District,  which  is  about  the  centre  of  London,  and  from 
which  one  would  have  to  walk  very  many  miles  to  reach 
the  country  in  any  direction.  But  when  we  speak  of 
*  The  Strand,'  it  is  very  desirable  to  know  what  we 
mean.  h  2 
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'  The  Strand '  is  a  name  given  (1 )  to  a  well-known 
street ;  (2)  to  a  parliamentary  division ;  (3)  to  a  re- 
gistration district ;  and  (4)  to  a  '  sanitary  area.'  The 
boundaries  of  these  four  Strands  are  all  different,  and  it  is 
essential  to  bear  in  mind  that  the  '  registration  district ' 
and  the  *  sanitary  area '  are  composed  of  very  different 
elements.  The  following  authoritative  statement,  kindly 
furnished  to  the  writer  by  Dr.  William  Ogle,  shows  clearly 
in  what  this  difference  consists. 

The  Strand  Sanitary  Area  or  Board  of  Works  Dis- 
trict consists  of  the  following  civil  parishes  : — 

Population  1891 


St.  Anne's,  Soho   12,317 

St.  Paul's,  Covent  Garden   2,142 

The  Precinct  of  the  Savoy   201 

St.  Mary-le-Strand   1,549 

St.  Clement  Danes   8,492 

The  Liberty  of  the  Eolls   421 


25,122 

The  Strand  Eegistration  District  includes  all  the 
above  parishes  except  St.  Anne's,  Soho,  which  is  in  West- 
minster District.  It  also  includes  the  parish  of  St. 
Martin's-in-the-Fields,  which  is  a  separate  sanitary  area, 
and  the  Middle  Temple,  which  forms  part  of  the  City  of 
London,  although  not  included  therein  or  in  any  other 
area  for  sanitary  purposes. 

Population  in  1891  of  the  Strand  District      .       .  27,516 
Deduct  parish  of  St.  Martin's-in-the-Fields  14,616 
Middle  Temple     .       .  95 

  14,711 


12,805 

Add  parish  of  St.  Anne's,  Soho      ....  12,317 


Strand  Sanitary  Area       .       .       .  25,122 


The  *  Strand '  Eegistration  District  enjoys  many 
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advantages.  It  is  mainly  a  wealthy  district,  extending 
in  irregular  form  from  Temple  Bar  to  Buckingham 
Palace.  It  includes  the  whole  of  the  Green  Park  and 
half  St.  James's  Park.  It  has  a  gravel  soil,  and  slopes 
gently,  with  exposure  to  the  south,  to  the  fringe  of 
(potentially)  the  noblest  river  in  the  country.  The  worst 
and  poorest  parts  are  at  the  north-east  corner. 

The  true  death-rate  of  a  London  district  is  difficult 
to  get.  The  author  has  compiled  a  table  by  which 
one  is  able  to  compare  '  The  Strand '  with  the  county  of 
Dorset  (for  ten  years,  1871-80). 

The  county  of  Dorset  has  been  chosen  for  comparison 
because  it  is  a  '  healthy  district,'  and  if  we  are  to  do  any 
good  we  must  always  aim  at  a  high  standard.  Again, 
the  Dorsetshire  labourer  has  always  been  a  favourite 
stalking-horse  for  cockney  politicians,  and  it  may  be 
well  to  show  how  much  healthier  he  is  than  the  Lon- 
doner, notwithstanding  the  rustic's  supposed  condition 
of  chronic  starvation. 

This  table  is  very  interesting.  Dr.  Letheby  said  '  a 
high  death-rate  means  a  high  birth-rate,  and  a  high 
birth-rate  is  the  invariable  concomitant  of  prosperity.' 
This  dictum  does  not  evidently  apply  to  the  Strand. 

Dr.  Farr,  on  the  other  hand,  pointed  out  that  '  a  low 
birth-rate  implies  a  small  proportion  of  young  adults 
and  a  large  proportion  of  the  aged.'  This  dictum  again 
does  not  apply  to  the  Strand,  as  we  shall  see  by  a  refer- 
ence to  the  next  table,  in  which  an  endeavour  has  been 
made  to  make  corrections  for  the  abnormal  age-distribu- 
tion which  obtains  in  that  district,  and  which  Dr.  W. 
Ogle  rightly  insists  is  absolutely  necessary  before  one  can 
arrive  at  just  conclusions. 

The  table  speaks  for  itself. 
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'  The  Strand'  —Mean  Population  1871-80  =  37,461 


Ages 

Actual  numbers  living 
at  eacli  age 

Normal  age-distriljution  for 
a  population  of  37,5UU 

Difference  (+  &  -)  between 
actual  and  '  normal '  numbers 

Actual  deaths  in  10  years 
1871-8U 

Deaths  which  would  have  hap- 
pened if  the  distribution  of  ages 
had  been  normal 

Death-rate  at  different  ages 

Death-rate  of  Dorset 

Deaths  which  would  have  hap- 
pened if  the  death-rate  of  Dorset 
bad  obtained  in  the  Strand 

Under  5 

3,597 

5,100 

-1,503 

3,596 

5,100 

99-97 

40-07 

1,440 

5- 

-10 

3,134 

4,500 

-1,366 

390 

548 

12-44 

4-31 

129 

10- 

-15 

3,069 

4,012 

-  943 

163 

212 

5-31 

2-79 

84 

15- 

-20 

3,824 

3,640 

+  190 

317 

299 

8-29 

4-43 

167 

20- 

-25 

4,426 

3,337 

+ 1,089 

366 

273 

8-27 

6-65 

290 

25- 

-35 

6,773 

5,512 

+  1,261 

963 

770 

14-22 

7-50 

510 

35- 

-45 

5,121 

4,237 

+  884 

1,246 

1,000 

24-33 

10-48 

525 

45- 

-55 

3,935 

3,225 

+  710 

1,338 

1,088 

34-00 

13-04 

520 

55- 

-65 

2,311 

2,212 

+  99 

1,147 

1,100 

49-63 

24-56 

565 

65- 

-75 

1,003 

1,237 

-  234 

754 

900 

75-17 

55-28 

560 

75 

268 

487 

-  219 

425 

774 

158-58 

151-71 

403 

37,461 

37,500 

10,705 

1  2,074 

i 

5,203 

From  this  table  it  appears  that  there  was  in  the 
Strand  Eegistration  District  during  the  decade  1871-80 
a  deficit  of  3,812  children  under  fifteen,  and  of  453  of 
persons  over  sixty-five,  while  there  was  a  surplus  of  4,233 
persons  between  fifteen  and  sixty -five. 

This  abnormal  distribution  ought,  according  to  Dr. 
Farr,  to  give  us  a  high  birth-rate  and  a  low  death-rate. 
The  very  reverse  is  the  case,  and  a  critical  examination 
of  the  figures  seems  to  show  that  the  death-rate  in  the 
Strand  is  more  than  double  ivhat  it  is  in  Dorsetshire. 

In  this  chapter  we  have  attempted  to  show  that  the 
systematic  admixture  of  putrescible  matter  with  water  is 
inadmissible — 

1.  Because  it  is  antagonistic  to  a  law  of  nature, 
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encouraging  putrefaction  and  delaying  nitrification,  and 
there  can  be  no  successful  antagonism  to  nature. 

2.  Because  the  putrefaction  set  up  in  cesspools  and 
sewers  by  mixing  water  with  putrescible  matter  has  been 
a  direct  cause  of  much  disease. 

3.  Because  the  practice  involves  the  most  perfect 
dissemination  of  disease  particles,  and  a  neglect  of  the 
great  principle,  ^  j)rinci'piis  ohsta.' 

4.  Because  it  is  the  great  cause  of  the  fouling  of 
rivers  and  wells,  and  makes  the  obtaining  of  pure  water 
increasingly  difficult. 

5.  Because  it  is  financially  and  economically  disas- 
trous, crippling  the  ratepayers  and  exhausting  the  land. 

6.  Because  it  is  one  of  the  chief  causes  of  overcrowd- 
ing, the  greatest  of  all  sanitary  evils. 

It  may  be  asked,  'What  useful  purpose  can  be  served 
by  demonstrating  these  matters  to  Londoners  ?  London 
is  hopelessly  committed  to  the  principle  of  water-carried 
sewage,  and  must  make  the  best  of  it.' 

The  obvious  reply  is  that  even  London  should  not 
heedlessly  increase  her  already. insurmountable  difficul- 
ties, and  that  happily  the  wdiole  of  England  is  not  yet 
quite  absorbed  into  London  and  other  cities.  There  is 
a  very  general  belief  throughout  the  country  that  be- 
cause London  has  adopted  the  system  of  water-carriage 
it  must  therefore  be  the  best.  This  idea  is  unthinkingly 
adopted,  and  to  its  adoption  the  distinction  of  borrowing 
and  disbursing  a  large  amount  of  other  people's  money 
acts  as  a  spur. 

There  has  come  within  the  author's  own  knowledge 
the  case  of  a  country  town,  in  the  midst  of  a  poor  agri- 
cultural district,  which  clamoured  for  a  '  sew^age  scheme ' 
for  the  purpose  of  polluting  its  sparkling  watercourse, 
where  anglers  pay  large  sums  for  the  privilege  of  trout- 
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fishing ;  its  death-rate  being  at  the  time  between  six- 
teen and  seventeen. 

In  the  Thames  Valley,  the  region  of  villas  and 
market- gardens,  a  whole  crop  of  *  sewage  schemes  '  have 
lately  been  put  forward,  notwithstanding  that  the  more 
rational  methods  of  sanitation  would  be  easier  and 
cheaper. 

A  few  years  since  the  author  visited  a  lone  farm- 
house which  a  friend  wished  to  take  for  the  summer, 
and  found  that  the  proprietor,  having  taken  the  soil- 
pipe  of  a  recently  erected  water-closet  into  a  cesspool 
alongside  a  deep  well  sunk  in  the  chalk,  had  rendered 
his  house  unlettable  to  any  thinking  person  ;  and  finally 
he  would  instance  the  case  of  another  friend  who  took  a 
moor  in  Scotland,  and  wished  to  have  rational  methods 
of  sanitation,  but  the  noble  owner,  bitten  by  the  modern 
craze  for  water,  would  allow  nothing  but  water-carriage, 
and  accordingly  laid  his  filthy  pipes  to  foul  the  babbling 
highland  burn,  and  deprive  the  soil  of  that  of  which  it 
was  in  need. 

Again,  in  institutions  such  as  workhouses,  barracks, 
schools,  and  the  like,  water-carriage  is  often  adopted, 
notwithstanding  the  favourable  conditions  for  rational 
methods.  The  ignorance  of  soldiers  in  this  matter  is  an 
acknowledged  cause  of  the  sickness  and  mortality  during 
campaigns. 

There  seems,  in  short,  a  very  great  necessity  for 
directing  attention  to  the  '  shortcomings '  of  water- 
carried  sewage. 
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CHAPTEE  IV 

'THE  LIVING  EARTH' 

Sanitation  in  large  cities  is,  at  the  best,  a  makeshift, 
and  no  high  level  of  health  is  attainable  in  a  place 
where  the  chief  object  of  hygienists  seems  to  be  to  enable 
persons  to  live  as  densely  packed  as  possible. 

Those,  therefore,  who  live  in  the  country,  and  who 
enjoy  the  luxury  of  elbow-room,  should  hesitate  before 
they  hastily  copy  the  sanitary  methods  of  the  town,  and 
heedlessly  begin  to  foster  overcrowding,  the  bane  of  all 
sanitary  and  social  virtue. 

This  chapter  is  addressed  to  dwellers  in  the  country, 
because  the  subject — the  '  Living  Earth  ' — is  one  which 
those  who  live  on  paving  stones,  tarred  blocks,  asphalte, 
or  macadam,  have  to  take  upon  trust. 

The  '  Living  Earth' !  Some  may  ask  what  is  meant 
by  this,  and  whether  the  epithet  '  living'  is  applicable  to 
the  dark- coloured,  inert  mould  which  the  countryman 
sees  in  the  fields  and  gardens,  and  the  town-dweller  finds 
in  the  flowerpot  which  holds  his  struggling  geranium. 

The  reply  is  in  the  affirmative.  We  have  arrived  of 
late  years  at  a  certain  knowledge  of  the  fact  that  the 
mould  which  forms  the  upper  stratum  of  the  ground  on 
which  we  live  is  teeming  with  life,  and  this  fact  is  one 
of  prime  importance  to  sanitarians. 

It  has  long  been  recognised  by  agriculturists  that  the 
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upper  stratum  of  the  soil  differs  from  that  immediately 
below  it  in  fertility;  and  in  treatises  on  gardening 
(notably  in  that  admirable  work  written  by  William 
Cobbett  nearly  seventy  years  since)  the  warning  is  in- 
variably given  to  be  careful  in  trenching,  not  to  bury 
the  top  spit  of  soil  beneath  the  lower  spit,  because  the 
top  spit  is  by  far  the  more  fertile.  The  fertility  in  this 
case  was  supposed  to  be  due  to  prolonged  exposure  to 
air,  and  the  lower  stratum  of  soil,  if  brought  to  the  sur- 
face, would  only  become  fertile  after  a  considerable  in- 
terval. It  is  interesting  to  observe  that,  although  these 
early  writers  were  unacquainted  with  the  whole  truth, 
they  had  grasped  the  most  important  fact,  and  their 
practice  was  sound.  This  is  often  the  case,  and  it  may 
be  regarded  as  certain  that  we  act  rashly  when  we 
hastily  abandon  the  custom  of  centuries,  because  some 
new  fact  dazzles  us  and  distorts  our  vision. 

In  connection  with  William  Cobbett,  one  may  draw 
attention  to  a  term  which  he  uses  more  than  once  in 
the  work  referred  to,  viz.  the  Fermentation  of  the  soil. 
Cobbett  tells  us  that  the  earth  begins  to  ferment  in  the 
spring,  and  that,  before  sowing,  a  thorough  tilling  and 
mixing  of  the  upper  layers  of  the  soil  are  very  necessary, 
with  a  view  not  only  to  the  disintegration  of  the  soil, 
but  to  a  thorough  leavening  of  the  whole  mass  with 
fermentable  matter.  There  is  no  doubt  that  this  term 
'  Fermentation  '  as  applied  to  the  soil  is  perfectly  apt,  as 
we  shall  find  further  on. 

The  black  vegetable  mould  which  lies  upon  the  sur- 
face of  the  earth  is  largely  composed  of  organic  matter, 
which  is  not  to  be  wondered  at,  seeing  that  every  organ- 
ised thing,  whether  animal  or  vegetable,  which  inhabits 
this  globe,  falls,  when  dead,  upon  the  earth,  and  becomes 
incorporated  with  it. 
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This  black  vegetable  mould  is  largely  composed  of 
excrement,  for  not  only  is  the  excrement  of  the  larger 
animals  being  constantly  added  to  it,  but  this  and  the 
varied  organic  debris  which  compose  it  pass  repeatedly, 
probably,  through  the  bodies  of  animals  which  inhabit 
the  earth,  and  especially  of  earthworms.  Darwin,  in  his 
book  on  Vegetable  Mould  and  Earthworms,  has  forcibly 
drawn  attention  to  the  enormous  amount  of  work  which 
worms  perform  in  the  aggregate.  How  they  disintegrate 
the  soil.  How  they  riddle  it  with  burrows,  which  admit 
air  to  the  deeper  recesses  of  the  soil.  How  their  cast- 
ings, which  are  incessantly  being  thrown  off,  tend  to 
level  inequalities,  and  gradually  to  bury  stones  or  what- 
ever dead  inorganic  matter  is  incapable  of  solution, 
digestion,  or  disintegration.  Earthworms  are  found 
almost  everywhere,  and  they  are  probably  the  most 
important  of  the  animals  which  live  in  the  soil,  but  it 
need  scarcely  be  said  that  there  are  many  others,  and 
everyone  who  has  a  garden  must  recognise  the  fact  that 
gardening  is  only  carried  out  at  an  enormous  sacrifice 
of  animal  life,  for  with  every  thrust  of  the  spade  into 
rich  garden  mould  a  deathblow  is  dealt  to  many  of  its 
inhabitants. 

The  disintegration  and  aeration  of  the  soil,  which  is 
effected  by  the  quiet  tillage  of  the  earth-dwellers,  is  of 
the  greatest  importance  to  the  agriculturist,  for  it  is 
hardly  conceivable  that  the  delicate  rootlets  of  plants 
could  grow  and  extend  unless  the  soil  had  been  softened 
and  pounded  by  the  digestive  fluids  and  the  gizzards  of 
the  earthworms  and  their  neighbours. 

Seeing,  therefore,  that  agricultural  mould  has  all 
passed  through  the  bodies  of  worms,  and  much  of  it 
through  the  bodies  of  other  animals  antecedently,  we 
shall  not  be  wrong  in  insisting  that  this  so-called 
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vegetable  mould  is  mainly  an  animal  excrement.  The 
peculiar,  sticky,  glutinous  quality  of  rich  mould  when 
moistened  is  probably  in  part  due  to  this  fact. 

Although  the  amount  of  Animal  life  in  the  earth  is 
considerable,  it  is  as  nothing  compared  with  the  richness 
of  the  soil  in  the  lower  forms  of  Vegetable  life.  The 
dead  and  excremental  matter  becomes  the  food  of  sapro- 
phytic fungi,  which  abound  in  the  soil  to  a  very  great 
extent.  This  must  be  the  case,  for  we  know  that  sapro- 
phytes and  their  allies  abound  everywhere,  and  as  the 
surface  of  the  earth  is  the  common  reservoir  of  all  forms 
of  life,  it  follows  that  these  low  vegetable  microbes  must 
be  more  abundant  in  the  earth  than  elsewhere,  and  more 
abundant  at  the  surface  than  deeper  down.  In  Watson 
Cheyne's  edition  of  Fliigge's  work  on  micro-organisms 
(New  Sydenham  Society,  1890)  this  is  very  clearly 
stated  :  '  Enormous  numbers  of  bacteria  have  always 
been  found  in  the  soil  by  the  most  various  observers. 
Infusions  made  from  manured  field  and  garden  earth, 
even  though  diluted  100  times,  still  contain  thousands 
of  bacteria  in  every  drop,  and  the  ordinary  soil  of  streets 
and  courts  also  shows  the  presence  of  large  numbers. 
Bacilli  are  present  in  much  the  largest  numbers ;  but  in 
the  most  superficial  layers,  and  in  moist  ground,  there 
are  also  numerous  forms  of  micrococci.' 

These  micro-organisms  of  the  soil  are  very  active  in 
producing  changes  in  organic  matter  added  to  the  soil. 
These  changes  are  usually  in  the  direction  of  oxidation, 
occasionally  the  change  is  one  of  reduction.  One  thing 
is  certain,  that  if  the  soil  be  sterilised  by  heat  or  other 
means,  it  is  no  longer  capable  of  producing  any  chemi- 
cal change  in  organic  matter.  This  seems  to  be  a  fact 
of  prime  importance  to  the  sanitarian.  The  oxidation 
and  nitrification  of  organic  matter  in  the  soil  is  a  bio- 
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logical  question,  pure  and  simple.  It  is  an  effect  pro- 
duced by  the  living  earth ;  a  process  analogous  to  fer- 
mentation, which  Cobbett  seems  to  have  appreciated. 

Whether  the  nitrifying  process  which  takes  place  in 
the  soil  is  due  to  one  or  to  many  varieties  of  microbe 
is  doubtful,  but  the  latter  supposition  is  probably  correct, 
and  experiments  seem  rather  to  point  to  the  conclusion 
that,  given  favourable  conditions — the  free  admission  of 
air  to  a  soil  which  is  not  unduly  moistened — nitrification 
will  go  on.  Many  attempts  have  been  made  to  isolate  a 
nitrifying  organism,  and  one  of  the  latest,  by  Professor 
Percy  Frankland  and  Grace  Frankland,  the  results  of 
which  were  communicated  to  the  Royal  Society  in 
February  1890,  appears  to  have  been  successful,  for 
these  observers  isolated  a  '  bacillo-coccus,'  the  power  of 
which  in  producing  nitrification  appears  to  be  most '  re- 
markable. Whether  this  bacillo-coccus  is  one  of  many 
having  similar  power,  or  whether  it  stands  alone,  is  not 
known,  but  in  any  case  we  must  regard  it  for  the  present 
as  the  *  Nitrate  King  '  among  microbes. 

It  has  been  asserted  that  fungi  of  a  higher  class, 
mould  fungi,  are  also  active  in  producing  the  disintegra- 
tion and  oxidation  of  organic  matter  in  the  soil.  It  is 
possible,  however,  that  the  Bacillus  myco'ldes,  which 
forms  threads  closely  resembling  mycelium,  has  been 
mistaken  for  mould  fungus.  This  bacillus  myco'ides  is 
one  of  those  which  is  constantly  present,  we  are  told,  in 
garden  soil. 

It  has  been  conclusively  shown  by  Fliigge,  Koch,  and 
others  that  the  microbes  are  most  abundant  in  the 
superficial  layers  of  the  soil,  and  that  they  tend  to  disap- 
pear in  the  deeper  layers.  They  are  practically  absent 
in  the  deeper  layers,  unless  the  earth  has  been  deeply 
stirred  or  trenched,  or  unless  sewer  or  cesspool  has 
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conducted  filth  to  the  deeper  layers  without  touching  the 
superficial  ones. 

*  Numerous  filtration  experiments  on  a  large  and 
small  scale  have  shown  most  distinctly  that  a  layer  of 
earth  J  to  1  metre  in  thickness  is  an  excellent  filter  for 
bacteria,  and  hence  the  purification  of  fluids  from  bac- 
teria must  be  still  more  complete  in  cultivated,  and 
especially  in  clay  soil,  and  where  the  fluid  moves  with 
extreme  slowness.  Further,  it  has  been  repeatedly 
shown  that  wells  which  are  properly  protected  against 
contamination,  from  the  surface  and  from  the  sides, 
furnish  a  water  almost  entirely  free  from  bacteria ; 
that  further,  wells  of  water  containing  bacteria  become 
the  purer  the  more  water  is  pumped  out,  and  the  more 
ground  water  comes  in  from  the  deep  layers  of  the 
soil.' 

The  vegetable  living  mould  on  the  surface  of  the 
earth  is  in  short  a  filter  of  the  most  perfect  kind.  It  is 
very  rich  in  saprophytic  bacteria,  whereas  the  subsoil  at 
a  depth  varying  from  3  to  6  feet  is  barren  of  bacteria, 
as  well  as  of  other  kinds  of  life.  The  subsoil  is  mineral, 
inorganic,  and  dead;  the  mould  upon  the  surface  is 
organic,  and  teems  with  life. 

It  seems  to  be  an  undoubted  fact,  and  one  which  in 
sanitary  matters  is  fundamental  and  of  the  greatest 
practical  importance,  that,  from  the  point  of  vieiv  of 
microbial  life,  the  first  few  inches  of  the  soil  are,  so  to  say, 
ivorth  all  the  rest. 

Anything  which  is  thrown  upon  the  surface  of  the 
ground  soon  disappears. 

This  is  especially  the  case  with  water.  The  absorb- 
ing power  of  soil  for  water  varies  according  to  its 
mineral  constitution.  Loose  sand  and  chalk  absorb 
water  very  readily,  and  clay  less  readily,  but  the  absorb- 
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ing  power  of  vegetable  mould,  or  humus  as  it  has  been 
called,  is  infinitely  greater.  Humus  is  said  to  be  able  to 
absorb  from  40  to  60  per  cent,  of  water,  and  to  hold  it 
very  tenaciously.  This  is  from  two  to  three  times  as 
much  as  the  most  porous  dead  mineral  soil  is  capable  of 
absorbing.  We  all  know  that  in  times  of  heavy  rain  it 
is  infinitely  rarely  that  we  see  water  lying  in  pools  on 
the  surface  of  cultivated  soil,  whereas  it  soon  collects  on 
roadways  and  paths,  which  are  made  of  dead  mineral 
matter.  The  tenacity  with  which  mould  retains  water 
is  due  to  the  fact  that  the  water  is  absorbed  into  the 
interior  of  millions  of  vegetable  cells,  and  is  not  merely 
held  by  capillary  attraction  in  the  interstices  between 
small  mineral  particles.  It  is  the  swelling  of  indi- 
vidual cells  which  forms  so  effectual  a  barrier  to  the 
passage  of  bacteria. 

Not  only  water,  but  everything  else  when  thrown 
upon  the  soil,  disappears  sooner  or  later.  .  Such  things 
as  pieces  of  wood,  or  leather,  about  the  toughest  of 
organic  materials,  become  softened  and  permeated  by 
fungoid  growth,  and  finally  crumble  away.  In  some 
parts  of  the  country,  rags  of  all  kinds  are  largely  used 
for  manure.  Through  the  autumn  and  winter  these 
may  be  seen  lying  on  the  surface,  but  when  in  spring 
the  tilling  of  the  land  goes  forward,  and  the  fermenta- 
tion of  the  soil  commences,  the  coarsest  of  these  rags 
disappear.  If  wood,  leather,  and  rags  disappear,  leaves 
and  animal  excrement  disappear,  as  we  all  know,  far 
more  readily.  The  disintegration  is  forwarded  by  birds, 
insects,  worms,  and  their  allies,  and  what  was  the  excre- 
ment of  a  large  animal  becomes,  as  it  were,  the  excrement 
of  many  small  ones,  until  finally,  by  the  action  of  sapro- 
phytic fungi,  these  organic  matters  become  fertile  'humus,' 
which  is  the  only  'permanent  source  of  wealth  in  any 
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country,  the  source  whence  we  derive  all  the  materials 
for  our  food  and  clothing. 

The  question  whether  among  the  bacteria  which  are 
found  in  the  soil  some  may  not  be  hurtful  to  mankind, 
is  a  question  of  great  interest  and  importance.  If  dis- 
ease-causing organisms  find  their  way  into  the  soil, 
may  they  not  multiply  or  at  least  continue  to  live,  and 
then  prove  a  danger  to  health  ?  There  can  be  no  doubt 
that  pathogenic  organisms  do  exist  in  the  soil,  but  their 
power  for  harm  would  seem  to  be  practically  very  small 
indeed;  and  to  regard  the  soil  as  dangerous  because 
some  pathogenic  organisms  may  lurk  in  it,  would  be 
about  as  rational  as  it  would  be  to  condemn  vegetable 
food  because  of  the  occasional  dangers  of  hemlock, 
aconite,  or  the  deadly  nightshade.  It  is  well  known 
that  if  soil  be  inoculated  into  some  of  the  lower  animals, 
such  as  guinea-pigs,  fatal  results  will  follow  from  malig- 
nant oedema  and  tetanus ;  and  also  that  earth,  and 
especially  street-mud,  if  ground  into  wounds  in  the 
human  subject,  may  cause  similar  diseases,  and  the 
death  of  the  victim.  It  is  equally  well  known,  however, 
that  the  workers  of  the  soil,  agricultural  labourers  and 
gardeners,  are  amongst  the  healthiest  classes  of  the  com- 
munity, and  that  they  are  not  credited  with  any  diseases 
which  are  special  to  their  calling.  The  disappearance  of 
malaria  (a  real  soil-poison)  when  land  is  drained  and 
tilled  is  a  fact  which  is  interesting  in  this  connection. 
It  seems  to  be  a  fact  that  the  great  doctrine  of  ^  t\u  sur- 
vival of  the  fittest '  holds  good  for  microbes  in  the  soil,  as 
for  all  other  organised  things  everywhere ;  and  that 
organisms  which  flourish  in  the  human  body,  languish 
and  cease  to  multiply  in  the  soil,  where  the  conditions 
are  unsuited  for  their  multiplication  or  even  for  their 
survival.    They  get  overgrown  by  saprophytic  microbes, 
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and  even  if  they  do  not  die  the  risk  of  their  finding  their 
way  into  the  ground  water  is  practically  nil,  for  we  have 
seen  that  humus  is  the  best  of  filters. 

The  life-history  of  at  least  one  microbe,  which  un- 
doubtedly flourishes  in  the  human  intestine,  has  been 
very  carefully  studied  by  many  observers,  and  it  may 
profitably  occupy  our  attention  for  a  time.  This  is  the 
so-called  spirillum  of  Asiatic  cholera,  the  '  comma 
bacillus'  of  Koch,  of  which  we  have  heard  so  much,  and 
which  is  now  generally  accepted  as  being  the  cama 
causans  of  the  disease.  The  subject  is  brought  forward 
merely  as  the  life-history  of  a  microbe  which  undoubtedly 
flourishes  in  the  human  intestine,  and  has  not  been 
found  except  in  association  with  a  deadly  disease.  This 
microbe,  which  has  been  met  with  exclusively  in  the 
dejecta  of  cholera  patients,  is  easily  cultivated  on  gela- 
tine or  potatoes,  in  neutrahsed  meat  infusion,  on  blood 
serum,  and  in  milk,  its  growth  being  unaccompanied  by 
any  disagreeable  odour.  Growth  ceases  when  the  in- 
fusions become  very  dilute,  and  in  water  growth  only 
takes  place  at  the  margin  where  there  is  an  accumula- 
tion of  nutrient  material.  Growth  is  able  to  take  place 
with  a  very  limited  supply  of  oxygen,  as  is  shown  by  its 
multiplication  in  the  intestine,  and  it  is  most  active 
when  the  temperature  is  high — 30°  to  40°  C.  Koch  has 
made  the  very  interesting  observation  that  comma  bacilli 
die  very  rapidly  when  dried.  A  cultivation  if  spread  out 
upon  glass  and  exposed  to  the  ordinary  temperature  is 
dead  and  incapable  of  further  multiplication  in  a  very 
few  hours.  Hence  it  is  inferred  that  no  living  comma 
bacillus  can  exist  in  dust,  and  that  the  transport  of  living 
comma  bacilli  through  the  air  is  impossible. 

Another  factor  very  unfavourable  to  the  growth  of 
comma  baciUi  is  the  presence  of  saprophytes  in  large 
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quantities  ;  under  these  circumstances  they  are  over- 
powered, and  die  out.  '  If  the  saprophytes  are  in  excess 
in  the  first  instance,  or  if  the  sum  total  of  the  conditions 
of  Hfe  are  not  very  favourable  to  the  comma  bacilli,  the 
latter  do  not  multiply  at  all,  but  the  saprophytic  bacteria 
lead  rapidly  to  the  death  of  the  comma  bacilli  present, 
either  by  using  up  the  nutrient  material  or  by  producing 
poisonous  products '  (Fliigge).  If,  however,  the  bacilli 
be  kept  moist  in  the  absence  of  saprophytes,  they  may 
be  kept  alive  for  months.  Low  temperature  (freezing) 
does  not  kill  them,  but  merely  suspends  their  vitality  ; 
temperature  over  60°  C.  soon  kills  them. 

If  the  bacilli  find  their  way  into  pure  running  water, 
or  wells  of  '  pure  '  water,  it  is  probable  that  multiplication 
never  occurs.  In  the  case  of  stagnant  water,  however, 
in  the  bilge-water  of  ships,  in  the  water  in  harbours, 
which  is  often  extremely  dirty,  it  is  probable  that  the 
comma  bacilli  may  retain  their  vitality  for  a  much  longer 
time  ;  and  in  the  case  of  a  tank  in  India,  ^  where  the 
small  amount  of  water  was  not  only  employed  for  bathing, 
drinking  and  cooking,  but  also  for  washing  the  linen  and 
for  the  reception  of  the  contents  of  the  water-closets, 
Koch  was  able  to  demonstrate  such  a  large  number  of 
comma  bacilli  that  it  seemed  likely  they  had  multiplied 
to  a  great  extent  in  the  tank,  and  that  their  presence 
was  in  all  probability  the  source  of  infection  of  a  num- 
ber of  cases  of  cholera  which  occurred  at  a  later  period 
among  those  persons  who  lived  in  the  neighbourhood  ' 
(Fliigge). 

Supposing  comma  bacilli  to  exist  in  dejecta,  what  i^^ 
the  best  way  to  stop  their  multiplication  and  accidental 
pa&sage  into  drinking  water  ?  Clearly  to  dry  them  and 
place  ihem  with  other  saprophytes.  If  they  be  buried  in 
the  uppbt  layer  of  vegetable  mould  the  sun  will  dry  them ; 
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or  even  if  it  be  raining  the  living  filter  will  stop  their 
passage  downwards.  The  growth  of  saprophytes  will 
kill  them ;  and  if  the  ground  be  cultivated,  the  comma 
bacilli  will  be  destroyed  and  nitrified,  and  pass  upwards 
into  the  crop,  and  not  downwards  into  the  wells.  If,  on 
the  other  hand,  the  dejecta  be  mixed  with  water,  and  be 
taken  in  an  impermeable  pipe  through  the  living  humus 
of  the  surface,  to  the  dead  mineral  subsoil  where  the  sun 
does  not  reach  to  dry  them,  and  where  saprophytes  to 
eat  them  up  exist  not,  the  danger  of  their  finding  their 
way  through  interstices  and  crevices  into  drinking  water 
appears  to  be  very  great  indeed,  especially  if  the  dirty 
water  be  in  a  cesspool  which  leaks  under  j^ressure,  as  is 
explained  elsewhere. 

That  the  under  layers  of  the  soil  are  a  very  inefficient 
barrier  against  filth  contamination  has  been  demon- 
strated in  all  our  large  towns,  and  especially  in  London. 
In  that  city  the  lower  rooms  of  the  houses  are  almost 
universally  below  the  level  of  the  street,  and  the  house 
drains  leave  the  house  at  the  lowest  point  to  reach  the 
sewer  at  a  lower  level  still.  As  underground  drains, 
however  well  laid,  are  sure  to  leak  in  time,  their  con- 
tents escape ;  and  water  continually  escaping  at  one 
point  is  sure  to  work  a  channel  for  itself,  and  take  its 
natural  course  to  the  nearest  stream  or  well.  Still  more 
is  this  sure  to  happen  if  the  house  drain  leads  to  a  cess- 
pool, a  contrivance  which  necessity  invented  as  soon  as 
we  had  water  under  pressure,  and  began  to  use  it  as  our 
only  scavenger. 

In  London,  a  city  renowned  for  its  innumerable 
wells,  we  have  had  to  close  every  one  of  them,  and  as 
the  excessive  dirtiness  of  the  air  makes  rain-water  not 
available  for  domestic  purposes,  we  have  become  abso- 
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lately  dependent  upon  the  water  companies,  and  it  is 
only  quite  recently  that  the  public  has  become  alive  to 
the  fact  that  the  causes  which  poisoned  the  surface  wells 
are  equally  poisoning  the  Thames  and  the  Lea,  and  the 
other  sources  of  London  water.  No  thinking  being  can 
feel  easy  about  the  London  water-supply,  and  it  is  to  be 
hoped  that  some  day  the  public  mind  will  be  roused  to 
an  appreciation  of  the  fact  that  if  we  want  pure  water 
we  must  make  some  serious  attempt  not  to  foul  our 
wells  and  streams. 

One  cannot  but  feel  that  in  our  sanitary  arrange- 
ments we  have  not  sufficiently  distinguished  between 
the  living  mould  of  the  surface  and  the  dead  earth  of 
the  subsoil.  The  living  mould  is  our  only  efficient  sca- 
venger, which  thrives  and  grows  fat  upon  every  kind  of 
organic  refuse ;  our  only  efficient  filter,  a  filter  which 
swells  and  offers  an  impassable  barrier  to  infective  par- 
ticles, a  filter  which  affords  a  sure  protection  to  our  sur- 
face wells.  When  we  perforate  the  living  humus  with  a 
pipe,  and  take  our  dirty  water  to  the  subsoil,  we,  as  it 
were,  prick  a  hole  in  our  filter,  and  every  chemist  knows 
what  that  means. 

The  amount  of  carbonic  acid  in  the  soil  air  has  been 
taken  by  some  as  an  index  of  the  organic  impurity  of 
the  soil ;  but  it  is  tolerably  certain  that  it  would  be 
dangerous  to  draw  any  conclusions  as  to  the  wholesome- 
ness  or  unwholesomeness  of  a  soil  from  the  estimation 
of  carbonic  acid  only.  Just  as  nitrates  in  water  show 
us  that  nitrogenous  matter  has  been  oxidised  and  ren- 
dered harmless,  so  carbonic  acid  in  soil  air  shows  us 
that  carbonaceous  matter  has  been  oxidised. 

The  carbonic  acid,  as  an  index  of  the  respiration  of 
the  soil,  may  often  be  regarded  as  a  measure  of  its  fer- 
tility.   It  is  always  most  abundant  in  porous  soils,  and 
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may  be  partly  due  to  the  action  of  vegetable  acids  on 
previously  formed  carbonates. 

Pettenkofer  found  that  the  ground  air  of  Sahara 
was  identical  in  composition  with  the  atmosphere  ;  and 
Dr.  Hunter  Stewart  found  far  more  carbonic  acid  in  the 
rich  humus  of  the  grounds  of  the  Eoyal  Infirmary  at 
Edinburgh,  than  in  the  stiff,  clayey  and  comparatively 
unproductive  soil  of  the  grounds  of  Heriot's  Hospital 
close  by.  It  is  tolerably  certain  that  the  fertility  of 
soils  containing  organic  matter  can,  by  the  production 
of  green-leaved  plants,  be  made  use  of  to  freshen  the 
air  round  our  dwellings  to  a  degree  which  must  much 
more  than  counterbalance  any  theoretical  fouHng  of  the 
air  by  the  escape  of  carbonic  acid  from  the  soil. 

We  hear  a  good  deal  of  the  dangers  of  '  impurity  of 
soil,'  and  it  is  well  to  bear  in  mind  that  tillage  is  a  safer 
remedy  than  concrete. 

The  desert  of  Sahara,  it  must  be  remembered,  will 
not  support  life  ;  and  notwithstanding  the  purity  of  its 
ground  air,  which  might  prove  an  attraction  to  some 
sanitarians,  there  are  doubtless  others  who  prefer  to  run 
their  risks  of  longevity  among  the  luxuriant  verdure  of 
England,  a  verdure  which  is  largely  due  to  the  organic 
matter  in  the  soil. 

Doubtless  in  cities,  the  soil  of  which  is  permeated 
by  a  network  of  broken  and  leaking  sewers,  the  soil  gets 
dangerously  foul,  and  impermeable  foundations  for  the 
houses  are,  on  theoretical  grounds,  most  advisable.  This 
foulness,  be  it  remembered,  is  caused  by  unscientific 
methods  of  filth  disposal,  and  the  sealing  up  of  the  tilth 
by  concrete  is  no  wise  remedy.  It  is  analogous  to  the 
leaden  coffin,  which  merely  prevents  oxidation  and  puri- 
fication. The  more  filthy  the  soil  of  a  city  becomes, 
and  in  proportion  to  the  extent  of  surface  which  is 
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hermetically  sealed,  so  is  the  risk  of  getting  dangerous 
emanations  from  vent-holes  accidentally  made  in  the 
impermeable  cover.  It  must  be  remembered,  however, 
that  the  doctrine  of  dangerous  soil-emanations  in  cities 
is  a  doctrine  which  has  much  inherent  probability, 
although  the  evidence  drawn  from  practical  experience 
is  of  the  flimsiest.  No  little  mischief  has  been  done  in 
sanitary  matters  by  pushing  theories  to  their  apparently 
logical  conclusions  without  applying  the  check  of  prac- 
tical experience. 

In  order  to  keep  the  soil  healthy,  to  keep  up  its 
appetite  for  dirt  and  its  power  of  digestion,  the  only 
thing  necessary  is  tillage.  Well-cultivated  soil,  which  is 
compelled  to  produce  good  crops,  has  never  yet  been 
convicted  of  causing  any  danger  to  health. 

Sanitation  is  purely  an  agricultural  question,  and  in 
the  country,  where  every  cottage  has,  or  should  have,  its 
patch  of  garden,  there  ought  to  be  no  difficulty  in  the 
daily  removal  of  refuse  from  the  house,  and  in  applying 
it  to  agricultural  purposes,  without  any  risk  of  con- 
taminating the  water-supply.  Given  the  patch  of  garden, 
the  only  thing  necessary  to  bring  about  this,  the  only 
complete  form  of  sanitation,  is  the  will  to  do  it — the 
will,  that  is,  to  do  a  profit  to  one's  self,  without  the 
possibility  of  damaging  one's  neighbour.  This,  unfortu- 
nately, is  rarely  forthcoming,  in  spite  of  the  Christian 
religion  and  the  Education  Act,  and  we  go  on,  even  in 
country  places,  polluting  our  streams  and  wells,  with 
our  minds  agitated,  as  well  they  may  be,  as  to  when  our 
water  will  become  too  poisonous  to  drink,  and  where  we 
shall  turn  for  a  pure  supply  in  the  future. 

Sanitation  is  a  purely  agricultural  and  biological 
question.  It  is  not  an  engineering  question,  and  it  is 
not  a  chemical  question,  and  the  more  of  engineering 
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and  chemistry  we  apply  to  sanitation  the  more  difficult 
is  the  purifying  agriculture.  This,  at  least,  has  been 
the  practical  result  in  this  country. 

The  only  engineering  implements  which  the  cottager 
with  a  bit  of  garden  requires  for  his  sanitation  are  a 
waterpot  and  a  spade,  and  if  his  garden  be  an  allot- 
ment away  from  the  cottage,  a  wheelbarrow  may  become 
necessary.  The  cottager,  to  whom  the  produce  of  his 
bit  of  land  is  a  matter  of  consequence,  will  endeavour  to 
fertilise  as  much  land  as  possible  with  the  organic  refuse 
at  his  disposal,  and  as  long  as  this  endeavour  is  made 
there  need  be  no  fear  of  failure,  either  from  the  agri- 
cultural or  sanitary  point  of  view.  When,  however,  an 
engineer,  by  means  of  water  under  pressure,  has  collected 
the  organic  refuse  of  a  province  at  one  spot,  has  diluted 
it  a  thousandfold,  and  endeavours  to  submit  it  to  a 
mock  purification  by  means  of  the  least  amount  of  land 
possible,  failure  is  inevitable,  both  in  the  agricultural 
and  sanitary  sense.  It  was  in  1848  that  the  advice  to 
'  drain '  was  tendered  with  a  light  heart  by  the  pioneers 
of  modern  sanitation,  who  thought  it  would  be  an  easy 
thing  to  purify  the  sewage  and  make  a  profit  from  it. 
The  Thames,  the  Liffey,  the  Clyde,  the  Mersey,  and  the 
Irwell  are  a  standing  testimony  to  the  failure  of  these 
great  engineering  schemes,  and  one  of  the  last  engineer- 
ing schemes  put  forward  with  regard  to  the  sewage  of 
London,  viz.  to  convey  it  all  to  the  Essex  coast  and  cast 
it  into  the  sea,  is  not  only  a  most  lame  and  impotent 
conclusion,  quite  unanticipated  by  the  pioneers  of  '48, 
but  it  is  an  experiment  which,  like  our  previous  experi- 
ments, may  be  productive  of  unforeseen  results. 

The  engineer  of  the  present  day,  when  dealing  with 
sewage,  appears  to  think  that  one  may  '  as  well  be  hung 
for  a  sheep  as  a  lamb,'  and  he  is  ever  ready  to  tender 
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the  advice  that  '  if  you  are  going  to  make  a  mess,  it  is 
well  to  make  a  big  one.'  It  is  quite  characteristic  that 
this  last  scheme  for  dealing  with  the  London  sewage 
contemplated  dealing  not  only  with  the  material  which 
is  collected  by  our  present  system  of  sewers,  but  proposed 
to  take  that  of  other  and  adjacent  systems  as  well. 

The  people  of  Berlin  have  in  this  respect  shown 
themselves  wiser  than  the  people  of  London,  because 
they  have  taken  their  sewage  to  several  points  instead 
of  collecting  it  all  at  one  spot. 

The  panacea  for  all  sanitary  ills  has  been  and  still  is 
'  drainage,'  and  the  only  scavenger  that  is  in  favour  is 
water,  notwithstanding  the  fact  that  sanitation  by  water 
has  for  its  main  characteristic  *  incompleteness.'  The 
work  is  begun  and  never  finished.  Our  houses  are 
flushed,  but  we  pay  for  it  by  fouling  every  natural  source 
of  pure  water,  whether  river  or  surface  well.  If  there 
come  an  outbreak  of  typhoid,  we,  as  often  as  not,  find 
the  drains  '  are  to  blame,  but,  as  a  matter  of  fact,  we 
prescribe  '  more  drains  '  as  the  remedy. 

The  author  has  asked  his  friend  and  former  pupil, 
Mr.  F.  W.  Wells,  M.B.,  to  go  through  the  official  reports 
which  have  emanated  from  Whitehall  since  1856,  and 
make  an  abstract  of  the  chief  outbreaks  of  typhoid  fever 
in  this  country  which  have  been  reported  by  the  medical 
officers  of  the  Privy  Council  and  the  Local  Government 
Board.  This  Mr.  Wells  has  done  in  a  most  painstaking 
and  methodical  manner,  but  the  tables  which  he  has  con- 
structed have  been  omitted  as  unsuited  to  the  present 
volume.  A  perusal  of  these  tables  showed  that  there  is 
one  factor  common  to  all  these  outbreaks,  viz.  the  mix- 
ing of  excremental  matters  with  water.  This  mixture 
generally  leaks  to  the  well  or  rivulet,  or  water-pipe  which 
supplies  the  drinking  water,  which  water  has  not  un- 
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frequently  been  sold  under  the  name  of  milk,  and  the 
result  is  an  outbreak  of  typhoid.  Or  the  mixture  putrefies 
in  a  cesspool  or  sewer,  and  the  gases,  finding  an  entrance 
to  our  houses,  cause  an  outbreak  of  typhoid.  There  is 
no  doubt  whatever  that  whenever  excrement  is  mixed 
with  water  we  are  in  danger  of  typhoid.  Typhoid  was 
not  recognised  in  this  country  until  the  water-closet 
became  common.  We,  doubtless,  manufactured  typhoid 
in  a  retail  fashion  in  old  days,  but  with  the  invention  of 
the  water-closet  we  unconsciously  embarked  in  a  whole- 
sale business. 

We  had  not  been  at  this  work  many  years  before  we 
recognised  that  the  water-closet  poisoned  all  sources  of 
water.  We  have  had  to  go  far  afield  for  drinking  water, 
and  the  result  has  been  that,  as  we  have  left  off  consuming 
the  springs  which  we  have  wilfully  poisoned,  the  amount 
of  typhoid  has  somewhat  abated.  When  the  more  remote 
sources  of  water  get  poisoned  in  their  turn— as  with  our 
increasing  population,  and  our  methods  of  sanitation, 
is  inevitable — the  present  comparative  abatement  must, 
one  would  fear,  cease. 

The  foregoing  observations  apply,  be  it  observed,  to 
cholera  equally  with  typhoid. 

It  is  comparatively  recently  that  we  have  learnt  to 
recognise  the  dangers  which  result  from  the  putrefaction 
of  a  mixture  of  excrement  and  water  in  a  sewer  or  cess- 
pool. The  ingenuity  of  sanitary  engineers  has  been 
exercised  to  save  us  from  these  dangers,  and  they  have 
given  us  what  they  are  pleased  to  call  self-cleansing 
sewers,  innumerable  forms  of  trap,  endless  methods  of 
ventilation,  and  disconnection  on  scientific  lines,  until 
the  medical  officer  of  health  is  expected  to  have  at  his 
fingers'  ends  all  the  knowledge  of  a  patent  agent  and  a 
plumber's  foreman.    If  apparatus  never  wore  out,  if 
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ventilators  never  got  stopped  up,  if  traps  never  got  un- 
sealed by  leakage,  evaporation,  or  other  cause,  one  might 
feel  secure  against  the  enemy  which  is  ever  at  our  gates, 
provided  the  study  of  Bacteriology  did  not  lead  us  to 
recognise  that  a  few  feet  of  filthy  pipe  may  be  as  dangerous 
as  a  mile,  and  that  a  trap  may  possibly  serve,  especially 
in  hot  weather  and  when  the  family  is  away,  as  a  most 
efficient  '  cultivating  chamber.' 

It  is  commonly  urged  by  those  who  defend  our  pre- 
sent methods  of  sanitation  that,  as  we  must  of  necessity 
provide  some  channel  for  the  escape  of  slops  from  our 
houses,  it  is  false  economy  not  to  make  these  channels 
carry  everything ;  or,  in  other  words,  that,  as  sewers  are 
a  necessity,  there  is  no  harm  in  making  them  a  bigger 
nuisance  than  they  necessarily  must  be.  It  is  difficult 
for  the  author  to  follow  this  argument,  and  he  would 
submit  some  reasons  why  every  effort  should  be  made  to 
keep  excremental  matters  out  of  the  sewers. 

1.  Excrement  is  the  only  ingredient  of  sewage  against 
which  dangerous  infective  properties  have  been  proved 
again  and  again.  It  is  the  ingredient  which,  when 
mixed  with  water,  finds  its  way  to  our  drinking  water 
and  causes  typhoid  and  cholera.  Sewage  without  excre- 
mental matters  is,  doubtless,  offensive,  and  is  probably 
unwholesome  in  many  ways,  but  it  stands  in  the  position 
of  a  '  suspect '  rather  than  that  of  an  habitual  criminal 
against  whom  no  end  of  previous  convictions  have  been 
proved. 

2.  If  excremental  matters  were  stopped  out  of  our 
house  drains  we  could,  in  country  places,  often  have 
recourse  to  the  old  practice  of  allowing  our  household 
slops  to  run  in  open  gutters,  concerning  the  ventila- 
tion of  which  there  could  be  no  doubt,  and  the  gutters 
might  be  subjected  to  the  wholesome  discipline  of  a 
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broom  and  the  purif^^ing  influences  of  sunlight  and 
drying  winds. 

3.  If  excremental  matters  be  stopped  out  of  the 
house  drains,  the  total  volume  of  sewage  to  be  dealt 
with  would  be  diminished  by  at  least  one-fifth,  and  this 
surely  is  a  great  gain.  We  should  deprive  the  sewage  of 
just  those  ingredients  which  are  most  troublesome  to  the 
sewage  farmer  by  clogging  the  pores  of  the  ground,  and 
we  should  leave  the  sewage  very  '  thin '  and  admirably 
suited  for  downward  filtration.  It  seems  to  be  an  ac- 
knowledged fact  that,  for  the  application  of  sewage  to 
the  land,  the  more  watery  it  is  and  the  more  completely 
solid  matters  are  strained  out  of  it,  the  simpler  and 
more  satisfactory  the  processes  become. 

4.  Another  class  of  objections  which  has  been  made 
to  the  exclusion  of  solid  excrement  from  house  drains  has 
reference  to  the  so-called  '  manurial  value  '  of  sewage 
and  its  constituents — that  excreta  without  the  total 
urine  are  of  low  manurial  value,  and  that  the  stopping 
of  excreta  out  of  the  sewers  lowers  the  manurial  value 
of  the  sewage.  '  Manurial  value '  is  a  term  used  by 
chemists  to  express  the  amount  of  nitrogen  that  may  be 
present.  Now  one  does  not  doubt  the  ability  of  chemists 
to  make  a  quantitative  estimation  of  nitrogen,  nor  their 
power  of  informing  farmers  to  the  extent  to  which  they 
may  or  may  not  have  been  cheated  when  they  purchase 
artificial  manures,  but  it  is  evident  that  the  real  practical 
manurial  value  depends,  not  only  upon  the  amount  of 
plant-food  present,  but  also  upon  whether  the  plant-food 
is  present  in  a  form  in  which  it  can  be  digested  and 
exhaustively  utilised  by  the  plant.  For  the  latter  in- 
formation, which  is  of  the  highest  importance,  the 
author  would  sooner  apply  to  a  practical  farmer  or 
gardener  than  a  chemist. 
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A  chemist,  for  instance,  who  had  regard  to  his 
analyses  and  nothing  else,  might  tell  us  that  nutshells 
had  a  certain  dietetic  value ;  but  ordinary  men  and 
monkeys  know  better  than  that. 

He  might  tell  us  that  gin  was  richer  in  certain  dietetic 
ingredients  than  ginger- beer,  but  we  know  that  ginger- 
beer  is  the  better  article  of  diet. 

Again,  guano  has  a  far  higher  manurial  value  than 
*  rich  garden  mould  ' — such  as  is  got  by  mixing  earth 
with  organic  refuse ;  but  if  we  do  not  dilute  our  guano 
to  the  same  level,  so  to  say,  as  our  rich  garden  mould 
we  may  kill  our  plants.  To  declare  that  rich  garden 
mould  is  of  low  manurial  value  is  absurd,  because  we 
know  that  in  it  plants  of  all  kinds  reach  the  highest 
development  which  is  attainable.  Farmers  and  market 
gardeners  will  tell  you  that  artificial  manures  have  '  got 
no  bottom  in  them,'  that  their  use  is,  so  to  say,  a  specu- 
lation ;  and  if  climatic  conditions  are  unfavourable  when 
the  artificials  are  applied,  the  money  spent  on  them 
is  lost  for  ever.  With  organic  refuse,  however,  the  case 
is  entirely  different,  and  the  effect  of  the  application  of 
organic  matter,  especially  of  human  origin,  to  the  soil  is 
plainly  discernible  for  three  or  four  years.  Solid  organic 
matter  is  little  liable  to  be  washed  away,  it  nitrifies 
slowly,  and  doles  out  the  nitrates  to  the  roots  of  the 
plants  in  proportion  as  they  are  needed. 

It  is  necessary  to  say,  emphatically,  that  the  manu- 
rial value  of  human  e;^crement  is  enormous,  and  that 
it  produces  all  kinds  of  fruits,  flowers,  and  vegetables 
in  the  highest  perfection.  Speaking  from  a  practical 
experience  of  ten  years,  my  belief  is  that  soil  cannot 
be  made  more  fertile  than  by  mixing  it  with  solid  excre- 
mental  matter. 

It  is  quite  true,  no  doubt,  that  the  manurial  value  of 
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urine  is  very  great,  but  being  fluid  it  is  not  so  easily 
retained  at  the  spot  where  the  agriculturist  wants  it  ; 
and  we  know  that  when  fresh  and  undiluted  it  is  very 
dangerous  to  herbage.  The  fact  is  that  plants  absorb 
their  nutriment  from  very  dilute  solutions  ;  and  it  has 
been  found  that  a  fluid  containing  about  -2  per  cent,  of 
solids  is  the  optimum  for  plant  culture.  Ordinary  urine, 
therefore,  which  contains  4  per  cent,  is  twenty  times  too 
strong;  but  if  it  be  applied  to  the  soil  in  its  state  of 
optimum  dilution,  much  of  the  liquid  will  necessarily 
soak  out  of  the  reach  of  the  roots. 

Manurial  value  is  a  practical  matter  rather  than  a 
chemical  problem,  and  there  is  no  doubt  whatever  that 
those  who  assert  the  manurial  value  of  earth-closet 
manure  to  be  low  are  making  a  very  serious  practical 
mistake  ;  and  there  is  no  doubt  that  arguments  based 
on  the  theoretical  manurial  value  of  sewage  as  a  whole, 
or  of  its  several  ingredients,  are  worthless  in  helping 
us  to  decide  whether  it  is  advisable  or  otherwise  to  keep 
solid  matters  out  of  the  drains. 

What  use  is  there  in  discussing  the  '  manurial  value  ' 
of  sewage  in  the  face  of  the  deliberate  declaration  of  that 
eminent  agriculturist,  Mr.  Clare  Sewell  Bead,  made  a 
few  months  since  in  the  *  Journal  of  the  Eoyal  Agricultural 
Society '  ?  '  Sewage,'  says  Mr.  Bead,  *  has  come  to  be 
regarded  by  all  sensible  people  simply  as  a  nuisance  to 
be  got  rid  of.'  And  he  goes  on  to  state  that,  owing  to 
the  unmanageable  quantities  of  water  which  have  to  be 
dealt  with,  sewage  is  ruinous  to  all  grain  crops  and  all 
other  farm  crops  except  rye-grass. 

The  composition  of  sewage  as  it  flows  from  towns  is 
so  doubtful,  and  must  be  so  variable,  that  no  sensible 
man  would  let  it  run  over  his  farm.  Chemicals  and 
antiseptics  are  very  abundant  at  the  present  day,  and 
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they  are  very  largely  used  to  lessen  the  dangers  which 
are  inherent  in  our  present  system  of  sanitation.  Anti- 
septics, however,  which  stop  the  growth  of  putrefactive 
microbes,  also  check  the  growth  of  nitrifying  organisms, 
and  are  deadly  poison  to  plants.  All  town  sewage  is 
liable  to  contain  dangerous  chemicals  which  must  render 
the  '  manurial  value  '  a  very  minus  quantity,  the  presence 
of  nitrogen  notwithstanding. 

As  it  is  idle  to  discuss  the  theoretical  manurial  value 
of  a  practical  nuisance  which  no  sane  farmer  would  take 
as  a  gift,  it  is  imperative  for  us  to  discover  means,  if 
possible,  by  which  those  ingredients  of  sewage  which 
have  great  enriching  power  for  the  soil  may  be  saved  for 
the  benefit  of  the  cultivator  and  consumer. 

From  every  point  of  view — scientific,  sanitary,  moral, 
economic — the  author  feels  strongly  that  dwellers  in  the 
country  should  take  warning  by  the  towns.    They  should 
revert  to  the  cleanly  and  decent  habits  of  our  forefathers, 
and  keep  the  sanitary  offices  away  from  the  main  struc- 
ture of  the  house,  and  not,  as  is  the  filthy  custom  of 
the  present  day,  bring  them  almost  into  the  bedrooms. 
They  should  keep  solid  matters  out  of  the  house  drains, 
and  see  that  they  are  decently  buried  in  the  living  earth 
every  day,  and  they  should  replace  the  drains  by  gutters 
and  filter  all  the  household  slops  by  applying  them  to 
the  top  of  a  different  piece  of  cultivated  ground  every 
day.    Whether  an  ordinary  watering-pot,  or  a  tank 
upon  wheels  drawn  by  a  horse,  be  necessary  for  accom- 
plishing this  latter  object  will  depend  upon  the  size  of 
the  establishment ;  but  only  those  who  have  system- 
atically pursued  this  plan  can  know  the  vigour  which 
is  imparted  to  hedgerows,  shrubberies,  fruit  trees,  or 
forest  trees  by  a  tolerably  frequent  dose  of  household 
slops.    There  is  no  difficulty  in  doing  this,  provided  the 
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will  be  present — the  will  that  is  to  combine  your  duty 
towards  your  neighbour  with  an  act  which  is  profitable 
to  yourself. 

Finally,  to  dwellers  in  the  country,  whether  squires 
who  are  the  owners  of  broad  acres,  or  occupants  of 
modest  villas  with  a  garden,  or  still  more,  to  cottagers 
with  an  allotment,  where  it  ought  to  be,  round  the 
cottage,  the  following  principles  of  action  are  recom- 
mended : — 

1.  That  sewage,  being  a  nuisance,  although  a  neces- 
sity, it  is  to  our  interest  not  unnecessarily  to  increase  its 
quantity  or  its  offensiveness. 

2.  That  excrement  should  be  kept  out  of  the  drains, 
for  by  doing  this  the  putrefaction  of  the  solid  is  prevented 
and  the  purification  of  the  liquid  by  filtration  through 
the  earth  is  effected  with  ease  which  is  proportionate  to 
the  thinness  of  the  fluid. 

8.  That  all  solid  matter  should  be  removed  every  day 
from  the  immediate  neighbourhood  of  the  house  and 
buried  in  the  top  layer  of  cultivated  ground.  Household 
slops  should  be  poured  on  to  the  surface  of  the  garden, 
and  the  mistake  of  attempting  what  is  known  as  '  subsoil 
irrigation  '  must  not  be  made. 

If  these  directions  be  followed,  it  is  evident  that  by 
no  possibiUty  can  one  be  troubled  by  sewer  gas,  and  it 
would  probably  be  no  longer  dangerous  to  drink  from 
surface  wells. 

The  practical  experience  of  the  author  in  dealing 
with  sewage  in  the  manner  which  is  here  advocated  will 
be  dealt  with  at  some  length  in  a  subsequent  chapter. 

Although  the  author  is  addressing  himself  to  dwellers 
in  the  country,  he  would  like  to  say  to  town-dwellers 
that  complete  sanitation  is  impossible,  unless  cultivated 
land  be  brought  into  tolerably  close  relationship  with  the 
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dwelling.  At  present  our  sanitary  arrangements  are 
magnificently  begun,  and  seldom  completed,  and  while 
we  almost  uniformly  leave  a  most  dangerous  loose  end  to 
our  sanitary  measures,  we  shut  our  eyes  to  it,  and  blow 
the  trumpet  of  self-satisfaction  as  if  the  sanitary  mil- 
lennium had  begun.  The  Allotment  Act,  as  affording  an 
outlet  for  organic  refuse,  ought  not  to  be  without  its 
effect  upon  sanitation,  and  it  is  to  be  hoped  that  the 
masses  will  some  day  wake  up  to  the  great  importance, 
from  the  moral  and  sanitary  standpoint,  of  providing 
every  dwelling  with  an  adequate  outlet.  As  things  go  at 
present,  there  is  very  little  doubt  that  the  agricultural 
labourer  with  his  cottage  and  garden  and  12s.  a  week 
is  infinitely  better  off  than  the  town  artisan  on  25s.,  who 
pays  dearly  for  pigging  it  in  overcrowded  rooms,  in  which 
a  cleanly  and  decent  existence  is  impossible. 

In  a  recent  volume  of  the  Transactions  of  the  Sani- 
tary Institute  is  a  very  interesting  paper  by  Dr.  Sykes, 
who  quotes  Dr.  Corfield,  who,  in  his  turn,  is  quoting  Sir 
Henry  Acland,  to  the  effect  that  the  disappearance  of 
the  great  cities  of  antiquity  was  due  to  pestilence  rather 
than  war.  We  must  all  admit  the  possibility  of  such 
an  assumption,  and  certainly  no  one  can  ponder  upon 
the  disappearance  of  Egyptian,  Babylonian,  Assyrian, 
Greek,  and  Eoman  civilisation  without  speculating  upon 
the  cause,  and  without  applying  the  lesson  to  ourselves, 
and  asking,  how  much  longer  is  our  British  civilisation 
to  continue  ? 

Nationalities  seem  as  mortal  as  the  individuals  which 
compose  them. 

If  great  nations  are  destroyed  by  neglect  of  sanitary 
laws,  and  if  prolonged  national  life  is  indicative  of  sound 
sanitary  measures,  there  is  at  least  one  race  upon  the 
globe  which  is  worthy  of  profound  study  by  all  who  con- 
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cern  themselves  with  pubHc  health.  This  race  is  the 
Chinese,  who  have  seen  all  the  nations  of  antiquity  in 
and  out,  who  were  probably  a  great  people  in  the  days 
of  Moses  and  before,  and  whose  thrifty  myriads  are  even 
now  successfully  contending  with  the  Anglo-Saxon  race 
in  America  and  Australasia.  The  Chinese,  as  is  well 
known,  have  had  to  contend  with  national  calamities  of  a 
most  stupendous  kind.  In  our  own  days  we  hear  of  floods 
and  famines  which  claim  their  millions  of  victims,  and 
yet  the  race  continues  to  increase  in  such  a'  way,  and  to 
overflow  its  natural  boundaries  to  such  an  extent,  that  it 
is  certain,  even  without  the  exact  returns  of  a  Kegistrar- 
General,  that  the  birth-rate  must  very  considerably 
exceed  the  death-rate,  and  must  have  done  so  in  an 
average  way  during  the  three  or  four  thousand  years  that 
the  Chinese  nation  has  existed. 

There  is  little  doubt  that,  unless  we  mend  our  ways, 
the  Chinese  will  see  us  out,  as  they  have  seen  the  other 
great  nations  of  the  world  out,  and  the  reason  for  this 
belief  is  obvious.  The  Chinese  are  the  most  thrifty 
nation  in  the  world.  In  China  nothing  is  wasted,  and 
all  organic  refuse  is  ultimately  returned  to  the  soil. 
Even  the  dead  bodies  of  the  Chinese  who  die  abroad  are 
returned  to  China  for  burial.  Agriculture  is,  in  China,  a 
sacred  duty,  and  the  Chinese  have  got  a  firm  grasp  of  the 
elementary  principle  that,  if  the  fertility  of  the  earth  is 
to  be  maintained,  we  must  constantly  replenish  it.  The 
nineteenth  volume  of  the  Health  Exhibition  literature 
contains  a  most  interesting  series  of  papers  on  China, 
by  Surgeon-General  Gordon,  Mr.  Hippisley,  and  Dr. 
Dudgeon,  of  Pekin.  The  papers  by  Dr.  Dudgeon  are 
especially  worthy  of  study,  for,  many  years  of  residence 
among  the  Chinese  have  impressed  him  with  the  fact 
that  we  have  much  to  learn  from  them. 
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The  question  of  our  duty  to  the  soil  is  fundamental 
in  sanitary  matters.  If  we  starve  the  soil  and  turn  our 
fertilising  materials  into  the  sea,  we  may  rid  ourselves 
(though  this  is  doubtful)  of  filth  diseases  for  a  time  ; 
but  it  is  by  no  means  doubtful  that  we  shall  ultimately 
replace  filth  diseases  by  those  diseases  that  are  bred  of 
starvation.  How  soon  this  will  happen  no  one  can  say, 
but  that  it  will  happen  eventually  seems  to  me  as  certain 
as  is  the  axiom  *  Ex  nihilo  nihil  fit.'  Do  not  let  us  com- 
mit the  great  blunder,  when  dealing  with  this  national 
question,  of  forgetting  that  the  life  of  a  nation  ought  to 
be  measured  by  centuries ;  do  not  let  us  make  a  suicidal 
use  of  a  paltry  fifty  years'  statistics,  and  because  the 
figures  of  the  last  decennium  happen  to  be  favourable, 
conclude  therefrom  that  all  our  sanitary  principles  are 
right. 

Perhaps  someone  will  say,  *  How  ridiculous  to  hold 
up  the  Chinese  as  an  example  !  The  Chinese  masses 
are  acknowledged  to  be  exceptionally  filthy  in  their 
customs  and  habits.'  This,  perhaps,  is  true,  but  I  am 
sure  that  the  reader  will  not  make  the  error  of  confound- 
ing principles  with  details.  The  Chinese  principle  of 
returning  all  organic  refuse  to  the  soil  is,  there  can  be 
no  doubt,  absolutely  sound.  The  Chinese  details  may 
be  filthy  and  susceptible  of  improvement.  In  this 
country  the  details  of  our  domestic  sanitation  are  refined, 
elegant,  and  ingenious.  It  is  the  principle  subserved 
by  these  details  which  is  absolutely  rotten.  The  main 
problem  of  sanitation  is  to  cleanse  the  dwelling  day  hij 
day,  without  fostering  starvation.  This  can  only  be 
done  by  returning  all  organic  refuse  to  the  soil,  and  the 
perfecting  of  the  details,  by  which  this  duty  is  to  be 
done,  is  the  most  important  work  of  the  modern  sani- 
tarian. 
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This  question  is  a  national  one,  and  concerns  us  all. 
Every  country  squire  ought,  in  these  matters,  to  set  a 
good  example  to  his  tenants.  If  he  does  not  set  the 
example  of  increasing  the  fertility  of  the  soil  hy  the  daily 
addition  to  it  of  all  the  organic  refuse  of  his  country 
mansion,  he  cannot  command  our  sympathy  when  he 
goes  without  his  full  rent.  If  a  landowner  embarks  on  a 
great  building  scheme,  he  ought  to  keep  the  sanitation 
in  his  own  hands.  If  a  well-known  landowner  had  done 
this — if  he  had  preserved  his  autonomy  on  his  own 
estate,  and  if  he  had,  by  a  rational  use  of  the  railway, 
transferred  the  daily  scavengings  of  his  valuable  City 
estate  to  his  broad  acres  in  Bedfordshire,  perhaps  his 
right-of-way  on  his  London  estate  would  not  have  been 
contested,  and  perhaps  he  would  not  have  been  obliged 
to  remit  25  per  cent,  of  his  Bedfordshire  rental.  As 
it  is,  he  allowed  the  vestry  to  do  his  sanitation  for  him, 
and  by  so  doing  lost  his  autonomy.  Who  can  see  how 
far  the  process  of  confiscation  which  has  set  in  will 
ultimately  reach  ? 

This  question  has  an  immediate  personal  interest  for 
all  who  derive  their  income  from  the  soil.  The  clergy 
would  do  well  to  enforce  by  example  as  well  as  by  precept 
the  old  injunction,  to  '  replenish  the  earth  and  subdue 
it.'  If  they  do  not,  they  must  expect  to  go  without 
their  tithes.  Improvement  in  this  direction  is  only  to 
be  attained  by  rousing  the  public  conscience.  So  soon 
as  the  majority  of  individuals  is  impressed  with  the  fact 
that  it  is  wicked  to  foul  our  streams  and  starve  the  soil, 
and  that  our  individual  responsibility  does  not  end,  even 
though  the  fouling  and  starving  be  done  by  a  '  Board,' 
so  much  the  better  will  it  be  for  the  public  health  and 
national  wealth.  Parliament  has  compelled  us  to  hand 
over  our  responsibilities  to  public  authorities,  with  the 

K  2 


132  ESSAVS  ON  RURAL  HYGIENE 


consequence  that  the  individual  has  lost  his  liberty  and 
independence,  and  is  drifting  into  a  condition  of  sanitary 
imbecility.  Let  us  not  forget  that  the  present  state  of 
our  rivers  is  the  direct  result  of  Acts  of  Parliament. 
Let  us  not  forget  that  Parliament,  which  wasted  its 
time  and  our  money  in  passing  that  most  inoperative  of 
all  Acts,  the  'Eivers  Pollution  Act,'  scavenges  its  own 
palace  direct  into  the  Thames ;  as  though  Imperial 
Parliament  could  hand  over  its  responsibilities  to  a 
Local  Board !  It  is  hardly  credible  that  such  a  condi- 
tion of  things  could  exist  outside  the  libretto  of  a  comic 
opera. 

A  respect  for  the  purity  of  water  should  be  enforced 
in  our  Board  schools  and  churches ;  and  that  powerful 
party  in  the  State — the  Temperance  party— would  do 
well  to  devote  some  of  its  energies  towards  ensuring  that 
the  beverage  which  it  champions  should  be  in  all  places 
a  safe  one  to  drink.  As  it  is,  one  has  only  to  walk  about 
the  country  to  see  that  our  streams  and  rivulets  are 
universally  regarded  as  receptacles  for  rubbish  and  im- 
purities of  every  kind. 

This  question  is  a  national  question  of  the  first  im- 
portance. A  nation  that  fouls  its  streams  and  starves 
its  soil  is  in  danger  of  poisoning  and  inanition.  A  nation 
which  imports  a  great  part  of  its  food  and  a  great  part  of 
its  manure,  and  systematically  and  by  Act  of  Parliament 
throws  all  its  organic  refuse  into  the  sea,  is  living  on  its 
capital.  Our  capital  just  now  is  undoubtedly  conside- 
rable, but  we  are  in  a  fair  way  to  run  through  it ;  and 
when  we  have  done  so  who  can  forecast  the  future  ? 

In  connection  with  the  power  of  *  The  Living  Earth  ' 
to  deal  with  organic  fluids,  a  very  interesting  series  of 
experiments  has  been  made  at  the  author's  suggestion 
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by  Mr.  Wells  on  the  filtration  of  urine  through  earth, 
and  what  follows  is  an  abstract  of  Mr.  Wells's  report  on 
the  matter. 

A  conical  metal  vessel  (fig.  1),  2  ft.  6  in.  in  length, 
1  ft.  in  diameter  at  the  base,  and  perforated  at  the  apex. 


was  filled  with  dry  earth.  To  this  was  added  day  by  day 
an  amount  of  urine  averaging  about  half  a  pint.  In  the 
first  three  experiments,  made  between  July  1890  and 
February  1891,  fifty-nine  separate  analyses  were  made 
of  the  urine  committed  to  the  filters,  involving  the 
'  estimation  of  urea,  sodium  chloride,  organic  and  mineral 
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residues,  and  in  subsequent  experiments  the  averages 
of  these  analyses  have  been  regarded  as  sufficiently  ac- 
curate for  purposes  of  comparison  between  urine  and 
filtrate. 

In  the  first  experiment  the  following  results  were 
obtained :  200  oz.  of  urine  were  added  to  the  filter,  of 
which  73  oz.  appeared  as  filtrate,  the  remaining  127  oz. 
representing  what  was  lost  by  evaporation  j)lns  what 
remained  in  the  filter.  The  average  specific  gravity  of 
the  urine  was  1021-4,  that  of  the  filtrate  1011.  The 
total  solids  of  the  urine  averaged  4*44  grammes  per  cent., 
of  which  3-45  per  cent,  were  organic  and  0*99  per  cent, 
inorganic,  while  the  total  solids  of  the  filtrate  averaged 
1*78  gramme  per  cent.,  of  which  1-069  was  organic  and 

0-  710  inorganic.    The  chlorides  in  the  urine  averaged 

1-  09  gramme  per  cent.,  and  in  the  filtrate  0*67  gramme 
per  cent.  The  total  solids  of  the  urine  added  would  be 
nearly  9  oz.,  and  the  total  solids  of  filtrate  obtained 
about  1^  oz.,  so  that  7§  oz.  of  solid  residue  were  left  in 
the  filter.  The  appropriation  of  these  7|  oz.  of  residue 
by  the  filter  will  be  again  referred  to. 

The  surface  of  the  filter,  when  the  nose  was  closely 
applied,  smelt  distinctly  ammoniacal;  but  the  filtrate, 
although  of  deep  colour,  could  be  evaporated  to  dryness 
without  offensive  smell. 

None  of  the  filtrates,  after  standing  for  weeks  exposed 
to  the  air,  underwent  any  putrefactive  change,  nor  did 
any  of  them  give  off  offensive  smell  when  evaporated  to 
dryness.  In  colour  they  have  varied  from  the  almost 
colourless  filtrate  above  to  a  yellow  or  deep  reddish- 
brown.  In  order  to  ascertain  whether  the  colouring 
matter  was  of  a  urinary  nature,  part  of  the  filtrate 
obtained  from  the  first  experiment  was  sent  to  Dr. 
MacMunn,  of  Wolverhampton,  who  kindly  examined  it, 
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and  has  furnished  the  following  report  of  his  examina- 
tion : — 

'  A  total  absence  of  normal  mdnary  pigment  and 
chromogen — that  is,  no  urobilin,  no  indican,  &c.  The 
colour  is  probably  due  to  the  presence  of  some  humus 
substance  derived  from  the  earth  through  which  it  has 
been  filtered.' 

Other  experiments  were  made  with  mould  that  had 
been  previously  used,  an  interval  of  five  months  having 
elapsed,  daring  w^hich  the  mould  had  remained  intact. 
One  hundred  and  nine  ounces  of  urine  were  added,  of  ave- 
rage specific  gravity  1024*3,  with  the  following  percentage 
analysis  :  — Urea,  2-6  grammes  ;  chlorides,  1-2  gramme  ; 
residue,  5*48  grammes,  being  organic  4'12,  mineral  1'35. 
Twenty-four  ounces  of  filtrate  were  recaptured,  of  a  uni- 
form specific  gravity  1035,  with  urea  0*2  gramme  per 
cent.    Thus  the  power  of  the  filter  to  change  the  urea 
was  as  great  as  ever.    Of  chlorides  there  were  1*5  per 
cent.,  and  residue  6*07  per  cent.,  being  organic  3*37  and 
mineral  2*70  per  cent. — that  is,  the  mineral  residue  of 
the  filtrate  was  exactly  double  the  amount  of  that  in  the 
urine ;  and  it  was  evidently  not  due  to  chlorides,  the  re- 
spective average  percentages  being— urine,  1-2  gramme  ; 
filtrate,  1*5  gramme.    It  seems  probable  that  the  7 J  oz. 
of  residue  left  in  the  filtrate  during  the  five  months'  in- 
terval has  to  a  great  extent  nitrified  and  become  soluble. 
Given  an  ammoniacal  solution  and  garden  soil,  we  have 
the  readiest  means  of  inducing  nitrification.    And,  test- 
ing the  filtrate  qualitatively  with  ferrous  sulphate  and 
sulphuric  acid,  there  was  abundant  evidence  of  the 
presence  of  nitrates. 

Allusion  may  also  be  made  to  an  experiment  intended 
to  ascertain  what  difference  in  results  might  be  obtained 
from  a  water  and  a  urine  filtration  through  mould. 
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Two  glass  funnels  (fig.  2)  were  employed,  each  of  about 
four  pints'  capacity,  and  were  filled  with  mould.  To  one 
was  added  during  a  period  of  twenty  days,  in  regular 
amounts,  1^  oz.  of  tap  water,  and  to  the  other  an 
equal  amount  of  urine.  Eye-grass  seed  was,  more- 
over, sown  on  each  filter  surface.  The  water  filter  pro- 
duced 7^  oz.  filtrate,  and  developed  an  excellent  crop  of 
rye-grass ;  the  urine  filter  produced  5h  oz.  of  filtrate 


Fig.  2. 


and  no  grass.  The  daily  addition  of  2oater  was  followed, 
after  the  filtrate  had  once  commenced  to  appear,  by  an 
almost  immediate  dropping  of  filtrate ;  the  urine  tarried 
much  longer  in  the  moidd.  That  no  grass  would  grow  on 
the  mould  to  which  urine  was  being  daily  added  was  to 
be  expected,  ordinary  urine  being  about  twenty  times  too 
strong  for  plant  culture.  The  filtrate  obtained  from  the 
urine  filter  was  odourless,  clear,  of  pale  yellow  colour, 
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specific  gravity  1006,  containing  about  0*5  gramme 
per  cent,  of  urea  (?  or  other  nitrogenous  bodies),  and 
yielding  no  offensive  smell  on  evaporation  to  dryness. 
The  water  filtrate  was  of  faint  yellow  colour,  and  of 
specific  gravity  1000.  Finally,  a  few  experiments  were 
made  as  to  the  fertility  of  the  mould  from  the  filters. 
In  May  1891  a  mixture  of  mould  that  had  been  used  for 
filtration  experiments  (one-half  of  which  had,  moreover, 
been  sterilised  by  heat)  was  sent  to  Andover,  and  there 
twenty  cuttings  of  common  yellow  calceolaria  were  placed 
in  pots  as  follows :  Ten  in  garden  soil  from  the  garden 
at  Andover ;  ten  in  the  London  mould.  The  pots  were 
placed  in  the  open.  Here  is  the  result :  In  the  ten  pots 
of  Andover  soil  the  calceolarias  had  done  fairly  well,  and 
each  pot  had  grown  an  abundant  crop  of  weeds.  In  the 
ten  pots  of  London  earth  the  calceolarias  were  all  dead, 
and  there  was  not  a  single  weed  visible.  They  were  the 
embodiment  of  absolute  barrenness.  Corresponding 
portions  of  mould  were  used  for  urine  filtration,  and 
yielded  a  filtrate  of  specific  gravity  1041,  with  a  large 
percentage  of  urea.  In  no  case  has  grass  grown  on 
the  surface  of  a  filter  in  use ;  but,  on  mould  that  has 
remained  for  several  months  exposed  to  the  light  and  air 
in  the  garden  after  usage  in  the  filters,  grass  has  been 
cultivated  most  readily,  yielding  a  better  crop  than  that 
produced  by  unused  mould. 

Although  these  experiments  are  manifestly  incom- 
plete in  some  particulars,  they  show  very  conclusively 
how  great  is  the  power  of  the  earth  to  deal  not  only  with 
organic  solids  but  also  with  organic  liquids,  such,  as 
urine.  The  author  is  not  aware  that  any  experiments 
similar  to  the  above  have  been  published,  and  attention 
may  be  directed  to  four  facts  :  1.  That  the  filtrate  ob- 
tained from  the  filtration  of  urine  through  fresh  earth 
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was  always  a  mncli  thinner  fluid  than  the  urine  added, 
the  bulk  of  the  solids  dissolved  in  the  urine  having  been 
left  behind  in  the  earth.  2.  The  filtrate  showed  no 
tendenc}^  to  putrefy,  and  certainly  contained  no  putre- 
factive organisms,  for  it  was  shown  to  be  incapable  of 
starting  putrefactive  changes  in  urine  which  had  been 
previously  sterilised.  3.  The  filtrate  could  in  all  cases 
be  evaporated  to  drjaiess  without  giving  ofl'  oflensive 
odours,  oft'ermg  in  this  particular  a  great  contrast  to  pure 
urine,  which  invariably  emits  most  disgusting  odours 
when  evaporated  to  dryness.  4.  The  organic  residue 
left  in  the  earth  apparently  underwent  nitrification  in 
course  of  time,  but  it  was  noteworthy  that  earth  which 
had  been  used  for  the  filtration  of  relatively  a  very  large 
amount  of  urine  was  in  all  cases  barren  until  it  had  been 
exposed  to  air  and  rain.  After  such  exposure,  however, 
its  fertility  appeared  to  be  of  a  high  order.  The  prac- 
tical importance  of  this  matter  to  sanitarians  and  agri- 
culturists is  very  great.  In  London,  with  its  4,000,000 
inhabitants  and  endless  throng  of  visitors,  it  is  probable 
that  10,000,000  pints  of  urine  are  daily  run  to  waste, 
and  it  must  be  remembered  that  these  10,000,000 
pints  contain  about  200  tons  weight  of  most  valuable 
manure. 

It  is  interesting  to  note  that  humus  from  difierent 
localities  seems  to  difier  in  its  power  of  dealing  with  urine. 
The  humus  from  Gower  Street  (which  is  largely  adul- 
terated with  London  '  blacks  ')  seems  to  be  undoubtedly 
inferior  to  that  of  Brondesbury.  The  best  of  the  Bron- 
desbury  results,  in  which  the  filtrate  had  a  specific  gravity 
of  only  1003,  and  contained  no  appreciable  amount  of 
organic  matter,  was  certainly  very  remarkable. 

Since  the  foregoing  experiments  were  made,  the  eftect 
of  filtering  urine  through  a  variety  of  materials  has  been 
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tried.  The  filter  used  was  a  metal  cone  1  ft.  in  diameter 
at  its  base,  and  2  ft.  6  in.  in  length. 

On  July  24,  1893,  this  filter  was  filled  with  pieces  of 
old  cement  stucco  which  had  burst  away  from  the  wall  of 
a  house  during  the  frosts  of  the  previous  winter.  Urine 
was  added  very  intermittingiy  and  irregularly  up  to 
October  9,  1893,  when  246  oz.  of  urine  had  been  added. 
A  filtrate  began  to  appear  on  July  31,  when  101  oz.  had 
been  added.  The  total  amount  of  filtrate  was  190  oz. 
The  large  amount  of  filtrate  makes  one  think  that  the 
filter  was  not  adequately  protected  from  rain.  This  fil- 
trate varied  in  colour  from  a  very  pale  yellow  to  a  darkish 
yehow,  and  its  specific  gravity  varied  from  1003  to  1005. 
At  first  it  was  neutral,  but  finally  was  faintly  ammoniacal. 
The  contents  of  the  filter  when  turned  out  smelt  strongly 
ammoniacal,  but  not  in  the  least  offensive.  Part  of  the 
filtrate  was  placed  in  a  big  white  glass  bottle  and  was 
placed  in  an  exposed  tool-shed.  It  had  no  urinous  or 
oftensive  smell,  and  remained  perfectly  sweet  all  the 
autumn.  During  the  winter  it  froze  solid,  and  as  the 
bottle  was  burst  it  had  to  be  decanted  (after  thawing) 
into  another  bottle.  After  thawing,  a  white  mineral  pre- 
cipitate fell,  and  then  the  bottle  of  fluid  (which  was  ex- 
posed to  the  light)  became  slightly  permeated  by  a  green 
algoid  growth,  which  flourished  and  ultimately  subsided 
to  the  bottom. 

The  fluid  now  (August  1,  1894)  is  indistinguishable 
by  the  eye  or  nose  from  an  ordinary  sample  of  water, 
and  has  a  specific  gravity  of  1001.  The  above  experi- 
ment is  of  interest  because  the  filtering  material  was, 
except  for  accidental  impurities,  inorganic,  and  the  ulti- 
mate result  was  a  fluid  indistinguishable  from  water. 
The  effect  of  frost  was  also  most  interesting,  and  seems 
to  open  up  a  field  for  study.  - 
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Urine  filtered  through  dead  leaves  and  miscellaneous 
sweepings  gave,  as  a  filtrate,  a  highly  coloured  thick 
fluid  of  low  specific  gravity  (1005)  which  remained 
muddy  and  opaque  until  after  a  severe  frost,  when  it 
separated  into  two  layers,  the  top  clear  and  transparent, 
the  bottom  thick. 

A  considerable  number  of  experiments  has  been 
made  with  sawdust,  which  may  now  be  summarised.  On 
December  '29,  1893,  6  lb.  weight  of  sawdust,  with  a  tuft 
of  hay  for  a  plug,  was  placed  in  the  conical  metal  filter. 
Between  that  date  and  February  6,  217  oz.  of  urine  had 
been  added  to  the  filter,  and  32  oz.  of  filtrate  had  been 
obtained.  The  sawdust  retained  185  oz.,  or  more  than 
\\\  lb.  weight,  of  urine.  The  sawdust  in  the  filter  was 
now  turned  out  and  was  found  to  weigh  10  lb.,  and 
this,  after  partial  drying  by  exposure  in  a  shed,  was 
placed  again  in  the  filter  on  February  19,  between  which 
date  and  February  27  61 1  oz.  of  urine  was  added  and 

5  oz.  of  filtrate  obtained.  Thus,  as  a  total  result  of  this 
first  experiment,  6  lb.  weight  of  sawdust  retained  (or 
evaporated)  241|  oz.  (say  15  lb.  weight)  of  urine  and 
gave  37  oz.  of  filtrate. 

In  a  second  experiment  the  metal  filter  filled  with 

6  lb.  of  fresh  sawdust  had  added  to  it,  between  February  6 
and  18,  187  oz.  of  urine,  and  yielded  17  oz.  of  filtrate. 
The  sawdust  in  the  filter  (nearly  saturated)  was  found  to 
weigh  16  lb.,  and  was  placed  in  a  loose  bag  made  of 
cheese-cloth  and  hung  up  in  an  open  shed.  On  April  5 
this  weighed  9|  lb.,  having  lost  by  evaporation  6^  lb. 

This  sawdust  (partially  dried)  was  replaced  in  the 
filter  on  April  5,  and  by  April  21  247  oz.  of  urine  had 
been  added  and  72  oz.  of  filtrate  had  been  obtained. 

The  sawdust  was  found  to  weigh  18  lb.,  and  was 
hung  up  to  dry  in  cheese-cloth  on  April  21.    On  May  21 
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it  was  found  to  weigh  9  lb.,  having  lost  9  lb.  by  evapo- 
ration, and  it  was  placed  a  third  time  in  the  filter  on 
May  21,  between  which  date  and  July  1  373  oz.  of  urine 
had  been  added  and  157  oz.  of  filtrate  obtained. 

The  filter  was  left  exposed  to  the  sun,  and  twenty- 
three  days  after  the  last  addition  of  urine  had  been 
made,  the  contents,  which  were  found  to  weigh  13J  lb., 
were  hung  up  to  dry  in  cheese-cloth. 

In  this  second  experiment,  which  extended  from  Feb- 
ruary 6  to  July  1,  there  had  been  added  to  the  same 
6  lb.  of  sawdust  807  oz.,  or  more  than  50  lb.,  of  urine,  of 
which  246  oz.,  or  more  than  15  lb.,  had  been  yielded 
as  filtrate,  while  561  oz.,  or  more  than  35  lb.,  had  been 
absorbed  or  evaporated. 

In  order  to  increase  the  evaporating  surface  of  the 
filter,  the  iron  vessel  was  replaced  by  a  conical  flannel 
bag  which  gave  the  maximum  evaporating  surface  ob- 
tainable. This  was  placed  in  my  room  at  University 
College  on  May  9,  1894,  and  was  filled  with  6  lb.  weight 
of  sawdust. 

Between  May  9  and  July  26,  626  oz.,  or  39  lb.  weight, 
of  urine  had  been  added,  while  54  oz.  (less  than  3i  lb.) 
of  filtrate  had  appeared.  The  sawdust  in  this  porous 
filter  had  thus  absorbed,  or  had  caused  to  disappear  by 
evaporation,  about  six  times  its  own  weight  of  urine. 

The  amount  of  filtrate  obtained  necessarily  depends 
on  a  variety  of  circumstances,  the  chief  of  which  would 
appear  to  be  {a)  the  amount  and  frequency  of  the  addi- 
tions of  urine  ;  (b)  the  temperature  of  the  air  surround- 
ing the  filter. 

In  the  above  experiment  the  first  filtrate  (19  oz.) 
appeared  on  June  12,  when  320  oz.  of  urine  had  been 
added,  and  between  that  date  and  June  26  an  additional 
35  oz.  were  obtained  (446  oz.  of  urine  having  been  added). 
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Between  June  26  and  July  26  no  further  filtrate  was  ob- 
tained, notwithstanding  the  addition  of  180  oz.  of  urine. 

It  would  be  quite  possible  so  to  arrange  matters  that 
a  filter  of  this  kind,  if  exposed  to  a  uniform  temperature, 
should  receive  a  definite  daily  amount  of  urine  and  yet 
give  no  filtrate.  A  conical  flannel  bag  presents  a  relatively 
enormous  evaporating  surface,  but  its  evaporating  power 
is  not  so  great  as  it  might  be,  because  of  the  difficulty, 
amounting  almost  to  impossibiHty,  of  adequately  stirring 
the  contents. 

These  experiments  with  sawdust,  extending  from 
December  to  July,  and  carried  on  in  all  kinds  of  weather, 
and  indoors  as  well  as  out-of-doors,  have  in  no  instance 
given  rise  to  any  offensive  smell.  If  the  surface  of  a 
filter  which  has  been  some  time  in  use  be  stirred  and 
the  nose  almost  buried  in  it,  a  strong  smell  of  ammonia 
is  perceived,  but  it  is  the  smell  of  pure  ammonia  with- 
out foulness.  The  filter  which  I  kept  in  my  room  at 
the  College  for  some  time  never  made  one  aware  of  its 
presence  by  any  odour. 

The  filtrate  obtained  from  these  experiments  with 
sawdust  was  peculiar,  and  differed  markedly  from  the 
filtrates  obtained  with  earth  or  stucco.  While  the  latter 
were  always  of  lower  specific  gravity  than  the  urine 
employed,  and  were  relatively  thinner,  poorer  liquids, 
the  filtrates  obtained  from  sawdust  were  always  of  higher 
specific  gravity,  and  varied  from  1035  as  a  maximum, 
to  1018  as  a  minimum.  These  filtrates  were  thick  and 
opaque,  not  cleared  by  filtration  through  bibulous 
paper,  usually  alkaline  in  reaction  (from  ammonia), 
dark  coloured,  frothing  readily  like  porter,  and  smelling 
of  sawdust,  with  a  suggestion  of  resin  and  turpentine. 
On  one  occasion,  when  a  flannel  filter  was  used,  the 
filtrate  dropping  from  the  tip  was  faintly  acid,  notwith- 
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standing  that  the  mouth  of  the  filter  was  strongly 
ammoniacal.  A  sample  of  this  filtrate,  obtained  from  a 
flannel  filter,  had  at  first  an  odour  decidedly  sweet  and 
aromatic,  but  being  stored  in  a  Winchester  quart  stoppered 
bottle,  it  first  became  pungent,  and  then  gave  off  a  per- 
ceptible amount  of  ammonium  sulphide. 

In  the  final  trial  with  the  metal  filter,  in  which  the 
same  G  lb.  of  sawdust  was  saturated  and  dried  three 
times  in  succession,  the  ex^^eriment  was  regarded  as 
finished  on  June  17,  when  373  oz.  of  urine  had  been 
added  (making  a  total  of  807  oz.  in  the  three  experi- 
ments) and  18^  oz.  of  filtrate  had  been  obtained.  The 
weather  was  hot  and  sultry,  and  the  filter,  which  was 
exposed  to  the  sun,  began  on  June  26,  after  an  interval 
of  nine  days,  during  which  no  additional  fluid  had  been 
added,  to  afford  drops  of  brown  filtrate,  and  on  the  last 
four  days  of  June  it  yielded  5,  31,  60,  and  38  oz.  of 
filtrate.  This  occurred  when  the  weather  was  hot,  and 
the  filter  was  exposed  to  a  brilliant  sun  during  part  of 
the  day.  This  filtrate  differed  from  all  others  obtained 
through  sawdust  in  having  an  offensive  quasi-putrid 
smell.  Whether  this  filter  had  become  accidentally 
blocked,  and  the  urine  had  been  merely  delayed  in  it, 
or  whether  under  the  influence  of  heat  and  the  disap- 
pearance of  the  antiseptic  bodies  from  the  sawdust  some 
putrefactive  softening  had  taken  place,  it  is  difficult  to 
say.  The  sawdust  which  furnished  this  offensive  fil- 
trate had  no  foul  odour  of  its  own,  even  when  dried  and 
ignited. 

It  may  be  added  that  the  mixtures  of  sawdust  and 
urine  have,  so  far,  shown  no  tendency  to  heat.  So  soon 
as  ammonia  begins  to  form,  the  temperature  of  my 
filters,  whether  of  metal  or  flannel,  has  always  been 
lower  than  the  temperature  of  the  air.    What  would 
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happen  if  the  bulk  were  greater,  and  the  saturation 
pushed  further,  is  a  matter  for  speculation. 

Although  it  is  undoubted  that  urine  has  a  very  high 
manurial  value,  its  utilisation  for  agricultural  jDurposes 
presents  practical  difficulties.  If  used  pure  we  know 
that  its  immediate  effect  is  deadly,  and  if  diluted  to  a 
proper  strength  we  are  inconvenienced  by  excess  of 
water.  Dilution  with  water  to  any  extent  is  incapable 
of  checking  the  foul  decomposition  of  urine,  as  many 
public  urinals  abundantly  testify. 

The  urine  of  animals  is  preserved  for  agricultural 
purposes  by  mixing  it  with  absorbent  materials,  the 
chief  of  which  is  straw,  and  this  straw  manure,  when 
placed  on  the  surface  of  the  ground,  gradually  nitrifies, 
and  continues  to  afford  manurial  matter  to  the  soil  for 
many  months  in  succession.  The  offensiveness  of  urine 
depends  upon  the  treatment  it  receives.  Thousands  of 
tons  of  urine  are  spilt  annually  in  the  London  streets, 
and  yet  no  serious  offence  arises  because  the  streets  are 
absorbent,  and  there  is  free  exposure  to  the  air.  If 
urine  be  mixed  with  soapy  water,  and  be  allowed  to 
stagnate  either  in  the  trap  of  a  sink  or  in  an  under- 
ground cesspool,  the  smell  becomes  abominable. 

'  Dry '  urinals,  in  which  the  urine  is  taken  up  by 
some  absorbent  material,  seem  worthy  of  a  trial.  We 
shall  return  to  the  subject  when  we  come  to  discuss 
practical  details. 
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CHAPTEK  V 

THE  HOUSE 

By  those  who  are  content  to  ]ive  simply,  the  conditions 
of  healthy  living  are  easily  attained. 

A  cottage  (ornee,  if  you  like)  built  on  a  slight  emi- 
nence or  on  the  slope  of  a  hill,  well  exposed  to  the  sun, 
and  with  a  quarter  of  an  acre  of  land,  is  no  Utopian 
idea.  The  idea  is  capable,  be  it  observed,  of  contraction 
or  expansion,  but  if  the  individual  is  to  be  quite  inde- 
pendent of  others  for  his  healthy  surrounding,  a  small 
plot  of  garden  ground  is  absolutely  essential. 

The  foundations  of  this  modest  house  must  be  solid 
and  dry,  the  walls  thick,  the  windows  big,  and  the  roof 
watertight. 

There  must  be  neither  cesspools  nor  sewer,  which 
are  great  and  acknowledged  causes  of  sickness.  No 
filth  or  refuse  must  be  allowed  to  accumulate,  but  it 
must  be  returned  every  day  to  the  soil. 

The  rain-water  which  falls  upon  the  roof  should  be 
kept  for  washing  and  cooking,  if  not  for  drinking ;  and 
it  may  be  remarked  parenthetically  that  there  is  no 
reason  why  rain-water  should  not  be  collected  in  an 
ornamental  vessel  rather  than  the  dirty-looking  water- 
butt  or  hideous  tank  which  is  now  too  much  in  vogue. 
It  is  far  better  to  have  an  ornamental  water-vessel  in  a 
prominent  place,  where  it  can  be  easily  inspected,  than 
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a  hideous  receptacle  poked  away  in  some  odd  corner 
where  it  is  too  often  forgotten. 

There  are  one  or  two  points  in  the  construction  of 
dwelHngs  which  are  of  importance,  and  which  do  not 
receive  sufficient  attention  from  architects. 

One  is  to  have  a  maximum  amount  of  Hght  precisely 
in  those  places  where  filth  is  most  likely  to  accumulate, 
in  order  that  the  filth  and  dirt  may  he  easily  detected. 

Another  is  to  let  waste  water  he  discharged  at  the 
highest  level  possible,  in  order  that  its  filtration  by 
gravitation  through  the  earth,  or  any  other  suitable 
filter,  may  be  easily  arranged. 

A  third  is  not  to  allow  the  staircase  to  become  a 
channel  whereby  the  used  air  of  the  ground  floor  may 
float  up  to  the  first  floor.  Staircases  should  be  shut  off 
from  the  ground- floor  apartments  by  means  of  a  door. 

It  will  be  noted  that  what  has  been  sketched  is  within 
the  reach  of  very  moderate  means.  It  is  probably  too 
simple,  and  will  not  be  approved  of  by  those  who  have 
longings  after  more  pretentious  residences  and  more 
artificial  modes  of  existence. 

Health  depends  upon  our  obeying  the  beneficent  laws 
of  nature  ;  and  the  rule  of  nature  which  most  affects  our 
health  is  this,  that  all  refuse  matter  shall  he  restored  ivitli- 
out  delay  to  our  mother  earth,  who  will  receive  it  grate- 
fully, and  give  back  a  dividend.  The  greater  number 
of  our  sanitary  troubles  are  due  to  the  neglect  of  this 
law.  It  will  be  noted  that  it  is  very  cheap  to  live 
healthily.  In  the  dwelling  I  have  supposed  there  would 
be  no  sewer-rate,  no  water-rate,  no  plumbers'  bills,  very 
little  sickness,  and  a  good  return  from  the  well-cultivated 
and  well-nourished  garden. 

A  distinguished  physician  and  sanitarian  has  drawn 
a  picture  of  a  city  in  which  the  laws  of  health  are  strictly 
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obeyed  ;  he  called  his  imaginary  city  the  City  of  Hygeia. 
A  City  of  Hygeia  is  hard  to  attain,  and  would  involve 
immense  expenditure  and  endless  watching.  A  healthy 
cottage  (call  it  Hygeia  if  you  like)  is  easily  attained, 
and  is  the  cheapest  dwelling  imaginable  for  a  civilised 
man. 

Without  cultivation  of  the  soil  there  can  be  no  high 
standard  of  health.  The  gardener  and  the  farmer  are,  so 
to  say,  the  right-hand  men  of  the  sanitarian.  What  the 
householder  wants  to  be  rid  of,  the  tiller  of  the  soil  is 
ready  to  take.  If  the  householder  tiUs  a  bit  of  soil  for 
himself  all  difficulties  are  at  an  end ;  if  he  does  not,  his 
difficulties  begin.  If  the  refuse  of  a  single  house  be  put 
on  its  own  garden,  there  is  no  difficulty.  If  the  refuse 
of  a  group  of  houses  be  taken  to  a  neighbouring  field  or 
garden,  the  difficulty  is  slight,  but  the  return  is  less, 
because  the  expense  of  transport  has  to  be  borne,  and  it 
must  be  remembered  that  refuse  matter  will  not  bear 
the  expense  of  much  carriage.  If  the  refuse  of  a  big 
town  is  taken  to  one  spot,  the  delay  in  collection  and 
other  difficulties  increase,  and  it  is  found  that  the  expense 
of  transport  eats  up  the  profit.  It  is  evident  that  refuse 
should  be  utilised  at  the  nearest  available  spot.  If  the 
refuse  of  London  had  been  treated  in  this  way,  and  had 
been  carried  to  all  the  points  of  the  compass  for  utilisa- 
tion instead  of  being  collected  at  one  spot,  it  would  pro- 
bably have  proved  to  be  less  of  an  incubus  than  it  is  at 
present. 

This  is  the  age  of  centralisation,  of  co-operation  and 
big  schemes ;  but  in  the  matter  of  refuse  disposal  big 
schemes  have  not  proved  successful,  for  the  very  obvious 
reason  that  the  greater  the  distance  refuse  is  transported, 
the  greater  the  loss.  Eefuse  is  valuable  if  used  on  the 
spot  and  immediately.    Storage  and  transport  diminish  . 
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the  profit  from  refuse,  and  dilution  destroys  it  ialtogether. 
Country  towns  would,  it  is  tolerably  certain,  do  well  to 
carry  their  sewage  to  many  points  rather  than  one,  and 
by  so  doing  they  would  simplify  their  difficulties,  and 
would  be  able  to  make  use  of  the  natural  formation 
of  the  surface.  It  is  tolerably  clear  that  all  sanitary 
authorities  should  cultivate  the  soil.  Some  have  em- 
barked in  big  schemes  of  sewage  farming,  but  the  suc- 
cess of  these  schemes  has  often  borne  an  inverse  pro- 
portion to  their  size.  Every  town  should  be  planted, 
and  perhaps  some  day  our  country  towns  will  be  beauti- 
fied by  sanitary  authorities  instead  of  being  simply  dis- 
figured. If  the  streets  and  roadways  were  planted,  and 
if  the  trees  thus  planted  were  nourished  with  some  of 
the  refuse  of  the  town,  our  country  towns  would  gain 
in  appearance  and  healthiness.  At  least,  the  putting  of 
refuse  matter  to  its  proper  use  might  convey  a  valuable 
lesson  to  the  inhabitants. 

It  would  almost  seem  that  living  is  healthy  in  pro- 
portion to  the  simplicity  and  economy  which  are  observed. 
Almost  all  expenditure  on  needless  luxuries  in  the  house 
involves  some  risk ;  and  in  order  to  illustrate  this  point 
it  will  be  well  to  glance  at  the  modern  dwelling  fitted 
with  what  are  termed  'the  latest  sanitary  improve- 
ments.' 

In  that  excellent  work,  entitled  '  Our  Homes  and  How 
to  Make  them  Healthy,'  published  by  Messrs.  Cassell 
&  Co.,  and  edited  by  Mr.  Shirley  Murphy,  the  medical 
officer  of  the  London  County  Council,  will  be  found  a 
series  of  articles  by  eminent  sanitarians  which  are  well 
worthy  of  study. 

Mr.  Thomas  Eccleston  Gibb,  who  writes  on  the  legal 
liabilities  of  householders,  warns  us  that  'there  is  no 
part  of  a  house  where  builders  are  so  likely  to  "  scamp  " 


THE  HOUSE 


149 


their  work  as  the  dramage,  and  they  are  probably  in 
that  point  under  the  least  amount  of  supervision  by 
public  authorities.  A  local  surveyor  may  order  the 
work  to  be  done  in  a  particular  manner ;  but  the  work 
is  done  and  covered  up  in  his  absence,  and  the  nicely- 
worded  bye-laws  which  hang  in  the  builder's  office  are 
not  more  likely  to  be  looked  at  by  the  builder  than  are 
the  drains,  when  buried  beneath  the  ground,  by  the 
officer  appointed  to  see  those  bye-laws  carried  out. 
Nothing  short  of  an  alteration  in  the  sysicm  can  remedy 
this  great  sanitary  defect,' 

The  late  Mr.  Eassie,  C.E.,  in  a  very  able  article, 
tells  us  of  some  of  the  difficulties  and  dangers  of  house 
drainage,  and  warns  us  : — 

1.  That  the  pipes  sent  by  the  maker  are  often  so  bad 
that  the  unloading  of  them  at  the  railway  station  must 
be  superintended  by  someone  who  represents  the  in- 
terests of  the  purchaser,  and  that  the  individual  pipes 
must  be  inspected,  and  the  bad  ones  rejected  and  re- 
turned to  the  manufacturer  at  his  expense. 

2.  That  pipes  are  often  badly  fired,  too  brittle,  too 
rough  on  the  inside,  too  thin  and  ill-fitting  at  the 
sockets. 

3.  That  the  laying  of  pipes  is  no  easy  matter.  The 
ground  may  get  sodden  and  sink  away  beneath,  and  thus 
the  levels  may  get  wrong  and  stoppages  occur.  Again, 
workmen  will  often  maintain  a  level  by  means  of  wooden 
wedges,  and  these  in  time  rot,  and  the  proper  level  is 
lost. 

4.  That  the  joining  of  pipes  demands  great  care. 
The  sockets  must  fit  and  the  cement  be  good ;  and  we 
are  warned  that,  if  the  cement  projects  into  the  interior 
of  the  pipe,  the  flow  through  the  pipe  is  impeded  and 
dangerous  stoppages  may  occur.    Again,  it  is  common 
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to  make  a  junction  between  a  big  pipe  and  a  small  one 
without  a  proper  diminishing  pipe,  and  then  leakage  is 
sure  to  occur,  and  the  earth  gets  sodden. 

5.  That  if  pipes  be  laid  (as  often  is  the  case)  before 
the  heavy  building  work  is  finished,  they  run  a  great 
risk  of  being  broken  by  the  falling  of  heavy  bodies  on 
the  earth  above  them. 

6.  That  pipes  are  so  liable  to  become  disarranged  in 
some  way  that  it  is  never  safe  to  have  them  beneath  a 
house.  When  they  pass  through  the  wall  of  a  house 
they  are  very  liable  to  break  when  the  house  settles  ; 
stoppages  will  occur,  and  the  drainage  will  be  penned 
back  and  become  a  source  of  danger. 

[N.B.  Houses  are  very  liable  to  settle  when  they  are 
built,  as  often  is  the  case,  on  heaps  of  rubbish  and 
rotting  refuse.] 

7.  That  pipes  are  very  liable  to  get  choked,  the  chief 
causes  being  [cC]  defects  of  manufacture  or  workmanshijD 
as  indicated  above  ;  collections  of  sediment  where  the 
level  becomes  deranged ;  (c)  collectioQs  in  syphon  bends, 
which,  we  are  informed,  are  '  the  best-abused  article  in 
a  line  of  drainage ; '  id)  the  congealing  of  fat  from  the 
kitchen ;  (c)  the  invasion  of  pipes  by  the  roots  of  trees 
— for  trees  have  a  nasty  trick  of  driving  their  roots  where 
they  can  get  nourishment. 

8.  That  *  grease  traps  '  are  necessary,  especially  when 
the  scullery  sink  is  at  the  farthest  point  from  the  sewer, 
as  it  is  in  the  majority  of  London  houses.  These  grease 
traps  must  be  cleaned  every  two  or  three  months,  because 
they  generate,  during  decomposition,  '  very  disagreeable 
smells.' 

9.  That  having  laid  our  drains,  our  next  efforts  must 
be  directed  to  keeping  back  the  foul  air  which  will 
accumulate  in  a  foul  place  ;  and  '  traps  '  are  necessary. 
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Their  name  is  legion,  and  we  are  warned  that  the  com- 
monest of  all  (the  bell-trap)  is  '  most  reprehensible.' 

10.  That  soil-pipes  are  too  often  made  of  badly 
socketed  earthenware  pipes,  and  when  tested  are  not  un- 
frequently  found  to  leak  at  every  joint  and  to  be  broken 
at  the  foot. 

11.  That  as  regards  the  proper  material  for  soil-pipes, 
{a)  zinc  is  too  weak  and  must  not  be  used  ;  {h)  cast-iron 
is  not  a  bad  material,  but  '  the  vilest  attempts  at  making 
a  joint  are  perpetrated  ;  '  (c)  lead  is  the  best  material, 
but  then  the  lead  must  be  thick  enough  and  the  joint- 
ing perfect.^ 

12.  That  the  joints  of  soil-pipes  must  not  be  *  slip- 
joints,  where  one  end  of  a  pipe  is  slipped  into  the  end  of 
another  and  the  space  filled  up  with  no  matter  what !  ' 

13.  That  the  soil-pipes  must  be  properly  fastened 
to  the  walls.  We  are  told  how,  out  of  ten  stacks 
of  soil-pipes  examined  in  a  northern  hospital,  there  was 
scarcely  a  sound  joint  found  from  want  of  this  precau- 
tion ! 

14.  That  the  soil-pipe  (if  it  can  be  made  air-tight) 
needs  artificial  ventilation,  and  the  ventilator,  of  the 
same  diameter  as  the  soil-pipe,  must  be  carried  to  a 
height  of  at  least  four  feet  above  the  highest  window, 
and  we  must  take  care  lest  the  birds  come  and  build 
in  it. 

15.  That  '  it  is  constantly  a  matter  of  surprise  and 
disgust  to  notice,  especially  in  houses  built  for  the  work- 
ing and  middle  classes,  how  often  rain-water  pipes  are 
made  to  do  duty  for  soil-pipes  as  well ;  how  often  the 

'  Daring  a  debate  on  the  sanitary  defects  in  houses  which  took  place 
at  the  Parkes  Museum,  a  story  was  told  of  an  enterprising  American 
who  made  a  soil-pipe  of  old  meat  tins  which  he  soldered  together.  The 
jointing  in  this  case  was  sadly  defective. 
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waste-pipes  of  baths  and  sinks  are  taken  into  such  com- 
bined pipes  ;  how  always  these  pipes  communicate  at 
the  foot  with  the  house-drain,  not  disconnected  from  the 
sewer  in  any  way ;  and  how,  very  frequently,  such  pipes, 
doing  double  duty,  terminate  level  with  the  top  windows, 
giving  off  vaporous  effluvia  into  the  warmer  room  when- 
ever the  top  sash  is  pushed  down  or  the  bottom  one 
lifted.' 

16.  That  it  is  necessary  to  disconnect  the  soil-pipe 
and  the  house-drain  generally  from  the  sewer,  in  order 
that  the  air  of  the  sewer  may  be  kept  from  the  house, 
and  a  current  of  air  circulate  in  the  house-pipes.^  The 
means  of  disconnection  require  an  expert  for  the  proper 
understanding  of  them,  and  we  are  warned  that,  '  Far 
too  frequently,  after  an  ordinary  builder  has  produced 
what  he  terms  "  disconnection  and  ventilation  on 
modern  lines,"  the  bulk  of  the  work  has  to  be  rearranged 
at  considerable  expense.' 

17.  That  pipes  and  drains  so  frequently  being 
stopped,  it  is  advisable  for  the  owner  of  a  large  house 
to  keep  on  the  premises  proper  cleansing  rods  and 
forcing  gear. 

Mr.  Eassie  having  given  a  number  of  warnings  as 
to  what  may  occur  in  consequence  of  ignorance,  bad 
workmanship,  or  accident.  Dr.  Corfield  takes  up  the  run- 
ning, and  from  the  store  of  his  ample  experience  tells  us 
what  has  occurred.    Dr.  Corfield  tells  us  : — 

18.  How  rats  make  runs  from  the  drains  beneath 
our  houses  and  invade  the  house,  and  how  they  will  run 
from  a  defective  drain  in  one  house,  beneath  a  party-wall, 
and  up  the  drain  of  the  next  house. 

^  It  is  evident,  however,  that  the  free  circulation  of  air  in  the  house- 
pipes  must,  especially  in  hot  weather,  favour  the  evaporation  of  water 
in  syphon  bends  and  lead  to  the  unsealing  of  traps.    (G.  V.  P.) 
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19.  How  he  has  found  cesspools  leaking  mto  wells. 

20.  How  drains  have  been  found  with  an  insufficient 
fall,  or  even  sloping  the  wrong  way. 

21.  How  drains  have  been  found  not  jointed  at  all, 
or  jointed  the  wrong  way,  so  that  they  must  leak. 

22.  How  it  has  been  attempted  to  take  a  drain  round 
a  corner  by  means  of  two  straight  pipes,  meeting  at  an 
angle,  instead  of  a  properly  curved  pipe,  and  how  the 
open  angle  necessarily  leaked. 

23.  How  junctions  are  made  by  means  of  clumsy 
holes  roughly  knocked  in  a  big  pipe,  in  order  to  take  the 
end  of  a  small  one,  and  how  blocks  and  leakage  are 
thereby  brought  about. 

24.  How  the  sewer  air  comes  up  the  kitchen  sink. 

25.  How  rain-water  pipes,  and  even  special  venti- 
lating pipes,  bring  sewer  air  to  the  attic  windows. 

26.  Howthe7/;2>i^er  e»(iof  a  soil-pipe  has  been  allowed 
to  remain  open  and  terminate  inside  the  house. 

27.  How  the  lower  end  has  been  found  to  have  no 
connection  whatever  with  the  drain. 

28.  How  soil-pipes  have  been  found  traversing  the 
wall  of  a  larder,  and  how  they  have  been  perforated  by 
the  hooks  and  nails  on  which  the  mutton  is  hung. 

29.  How  traps  are  often  a  delusion  and  a  snare,  and 
how,  in  addition  to  the  bell-trap,  the  next  commonest, 
the  D  trap,  is  worse  than  useless. 

30.  How  lead  quickly  wears  out  and  gets  perforated.^ 

'  In  the  Parkes  Museum  is  an  interesting  collection  of  old  lead  sani- 
tary fittings,  which  have  been  removed  from  houses,  and  which  have 
been  the  cause  of  more  or  less  illness  in  consequence  of  their  becoming 
perforated,  and  thereby  admitting  sewer  air  to  the  house.  Water-traps 
are  of  only  partial  use  in  keeping  foul  gases  out  of  houses.  The  foul 
gases  of  the  sewer  are  absorbed  by  the  water  on  one  side  and  given  off 
on  the  other,  and  if  there  be  foul  gas  in  the  sewer,  the  water  of  the  trap 
is  sure  to  become  charged  with  gas  quite  independent  of  differences 
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31.  How  sewer  air  may  come  up  the  waste-pipe,  or 
overflow-pipe  of  the  cistern,  and  contaminate  the  drink- 
ing water. 

32.  How  *  syphon  bends '  get  emptied  by  suction  or 
choked  by  deposit. 

33.  How  pan  closets  and  D  traps  get  plugged  and 
'  the  container  '  foul.^ 

34.  How  valve-closets,  solid  plug-closets,  washout- 
closets,  and  hopper-closets  are  each  liable  to  their  special 
and  peculiar  defects. 

35.  How  special  cisterns  are  necessary  for  the  service 
of  the  w.c,  and  how  outbreaks  of  typhoid  have  arisen 
from  neglect  of  this  precaution. 

36.  Finally,  we  are  told  how  '  foul  air  often  travels 
about  houses  by  most  unexpected  channels.  Eat-runs 
have  already  been  mentioned  ;  but  besides  these  it 
travels  under  floors,  behind  panelling  and  wainscoting, 
along  ventilating  shafts,  through  defective  flues,  and 
even  through  the  tubes  in  which  bell  wires  are  carried, 
through  which  foiil  smells  from  the  basement,  and  still 
more  frequently,  the  products  of  the  combustion  of  gas- 
burners,  often  ascend  into  rooms  upstairs.' 

A  series  of  840  careful  experiments,  carried  out  by  a 

of  pressure  or  temperature.  If  the  water  in  the  trap  evaporates  (as 
is  sure  to  happen  in  any  sink  or  closet  which  is  little  used,  and  is 
in  some  forgotten  corner),  or  if  the  water  is  sucked  out  by  the  flow  of 
water  past  it  from  some  pipe  above,  then  sewer  air  has,  of  course, 
free  access  through  an  untrapped  pipe.  We  never  can  see  the  state  of 
our  '  traps,'  and  we  can  only  infer  (and  often  wrongly)  that  they  are 
sealed.  A  distinguished  physician,  speaking  at  the  Mansion  House  in 
aid  of  the  Parkes  Museum  some  years  since,  spoke  of  the  D  trap  as  the 
'  double  D  trap,  because  it  deals  out  Death  and  disseminates  Disease.' 

'  The  writer  has  seen  the  '  safe '  of  a  pan  closet,  which  is  intended 
to  catch  slops  which  accidentally  spill  over,  perforated  by  a  bell  wire, 
and  the  spilt  slops^soaking  along  the  track  of  the  wire. 
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special  committee  of  the  Sanitary  Institute,  to  ascertain 
the  quantity  of  water  required  to  flush  a  water-closet 
&c.,  have  given  some  very  interesting  results.  Thus  in 
a  4-in.  drain  50  ft.  long,  and  with  a  gradient  of  1  in 
40,  it  was  found  that,  with  a  flush  of  two  gallons, 
5  per  cent,  of  the  material  used  remained  in  the  closet 
trap,  27  per  cent,  stuck  in  the  drain,  37  per  cent, 
lodged  in  the  disconnecting  trap,  and  31  per  cent. 
'  cleared.'  With  a  flush  of  three  gallons,  1  per  cent, 
remained  in  the  closet  trap,  1  per  cent,  in  the  drain, 
25  per  cent,  lodged  in  the  disconnecting  trap,  and  73 
per  cent,  cleared.  It  is  interesting  to  note  that  under 
no  conditions  tried  in  these  experiments  was  the  closet 
trap  completely  cleared  of  excrement ;  and  that,  with  a 
drain  50  ft.  long,  in  no  case  did  less  than  25  per  cent, 
of  the  excrement  lodge  in  the  disconnecting  trap.  With 
a  drain  26  ft.  long,  however,  it  was  found  possible  to 
reduce  the  lodgment  in  the  disconnecting  trap  to 
16  per  cent.  When  it  is  remembered  that  a  trap  is 
a  device  for  producing  a  local  stagnation,  and  that  a 
trap  filled  with  excrement  or  urine  or  soapsuds  in- 
evitably becomes  foul ;  and  when  it  is  further  remem- 
bered that  these  stagnant  mixtures  of  faeces  and  water 
are  typical  '  cultivating  chambers '  for  such  microbes 
as  grow  in  water,  be  they  pathogenic  or  otherwise,  it 
will  be  conceded  that  traps  of  all  kinds  are  very  unde- 
sirable adjuncts  to  the  dwelling,  and  must  be  regarded 
as  necessary  evils  for  mitigating  the  dangers  of  a  faulty 
system. 

The  above  catalogue  of  common  dangers  in  modern 
houses  seems  to  show  that,  as  all  *  modern  sanitary  im- 
provements '  are  liable  to  wear  and  tear,  the  danger 
arising  from  them  (even  assuming  that  th^y  are  all,  to 
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begin  with,  perfectly  made  and  perfectly  fitted)  must  be 
proportionate  to  the  quantity  used. 

They  all  cost  money,  many  of  them  are  very  ex- 
pensive, and  they  all  add  to  house-rent,  or  diminish  the 
profits  of  the  landlord. 

When  there  is  a  small  garden  they  are  all  of  them 
unnecessary,  and  it  is  perfectly  idle  to  contend  that  there 
is  greater  decency  in  the  use  of  water  apparatus  than  in 
the  so-called  dry  methods.  Dry  methods  do  not  open 
the  door  for  the  profit  of  patentees  and  others  ;  but  if  a 
little  of  the  ingenuity  which  has  been  devoted  to  the 
manufacture  and  subsequent  exclusion  of  sewer  air  had 
been  devoted  to  the  easy  use  of  dry  metliods  of  filth 
manipulation,  many  lives  would  have  been  saved  and 
much  money  also. 

It  is  the  fashion  of  the  present  day  to  bring  all  that 
is  nasty  into  our  houses,  even  though  those  houses  stand 
in  hundreds  of  acres  of  parkland.  And  owners  will 
spend  thousands  in  order  that  they  and  their  households 
may  be  in  constant  danger  of  sewer  gas. 

If  Jonathan  Swift  had  lived  on  into  the  nineteenth 
century,  assuredly  Lemuel  Gulliver  would  have  been 
made  to  take  a  voyage  to  the  modern  Hygienic  Laputa  ; 
and  possibly  Swift's  wit  and  satire  would  have  been  able 
to  bring  people  back  to  the  straight  road  from  which 
they  have  gone  so  dangerously  astray. 

Great  cities  which  have  got  fast  stuck  in  a  sanitary 
quagmire  must  perforce  pay  large  sums  to  have  their 
troubles  lessened  ;  and  to  that  end  it  is  to  be  hoped  that 
the  almost  endless  clauses  of  Sanitary  Acts  will  be  of 
use.  The  moral  duty  of  the  individual  in  a  city  is  to 
obey  the  law  and  assist  in  every  way  in  its  proper 
execution. 

In  rural  and  semi-rural  districts,  the  individual  ought 
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no  more  to  ask  others  to  keep  liim  clean  than  he  asks 
others  to  feed  him  or  clothe  him.  He  ought  to  take  a 
pride  in  keeping  his  house  wholesome  and  clean,  and  he 
ought  to  receive  every  encouragement  from  the  authori- 
ties if  he  do  so. 

In  connection  with  the  question  of  house  construc- 
tion, the  author  would  venture  to  make  a  few  addi- 
tional suggestions  without  in  any  degree  trenching  upon 
the  domain  of  the  architect.  Architects  are  educated 
for  the  most  part  in  crowded  centres,  where  the  problem 
of  how  to  get  the  greatest  amount  of  accommodation  on 
the  smallest  area  is  paramount,  and  it  too  often  happens 
that  the  town-bred  architect,  when  called  upon  to  build 
a  house  in  the  country,  is  unable  to  cast  away  the 
unwholesome  notions  which  have  been  engrained  upon 
him  in  the  city,  and  often  fails  sufficiently  to  appreciate 
that  the  building  of  a  country  residence  is  a  problem 
quite  distinct  from  the  building  of  a  town  residence,  and 
that  nothing  is  so  conducive  to  the  comfort,  beauty,  and 
wholesomeness  of  a  dwelling  as  is  an  ample  area  upon 
which  to  construct  it. 

In  hospital  construction  the  rule  has  been  for  many 
years  absolute  that  the  sanitary  ofBces  shall  be  in  de- 
tached turrets  approached  from  the  main  structure  by 
a  short  passage  having  thorough  cross  ventilation.  If 
this  be  good  for  hospitals  why  is  it  not  good  for  dwelling- 
houses  ?  It  is  considered  dangerous  for  hospital  patients 
to  live  and  sleep  in  an  atmosphere  polluted  by  sewer  gas. 
Is  it  good  for  those  who  are  well  ?  In  the  planning  of  a 
country  house,  the  kitchen  and  offices,  cisterns,  sinks, 
baths,  w.c.s,  &c.,  should  be  in  an  annexe  detached,  how- 
ever slightly,  from  the  main  building,  and  approached  at 
every  floor  by  a  lobby  having  cross  ventilation.  This 
annexe  should  contain  no  bedrooms,  and  on  jio  account 
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ought  there  to  be  any  '  sanitary  apparatus '  within  the 
four  walls  of  the  main  structure.  A  bedroom,  dressing- 
room,  bathroom,  and  w.e.  en  suite  may  be  a  very  con- 
venient arrangement,  but  it  is  an  arrangement  which 
has  killed  its  hundreds,  and  ought  never  to  be  employed 
unless  the  bath  and  w.c.  be  in  a  detached  turret  and 
approached  by  a  lobby  having  cross  ventilation.  The 
greatest  luxury  in  a  house  is  ample  area,  and  no  country 
house  should  be  more  than  two  stories  high. 

I  have  lately  seen  two  country  houses,  recently 
erected,  each  of  them  standing  in  an  ami)le  park.  In 
the  first  of  these  the  nurseries  were  at  the  top  of  the 
house  in  a  third  story,  so  that  the  children  should  have 
a  maximum  amount  of  stairs  down  which  to  fall  and 
should  inhale  all  the  used-up  air  which  might  drift  up 
the  staircase  from  the  floors  below.  It  is  needless  to  say 
that  these  nurseries  had  sanitary  offices  almost  in  the 
bedrooms.  The  rest  of  the  house,  which  in  many  re- 
spects was  very  beautiful,  showed  a  similar  amount  of 
thoughtlessness  in  the  sanitary  arrangement,  and  the 
owner  has  since  died  with  sore  throat  and  pneumonia. 

The  second  of  these  houses  was  equally  beautiful.  A 
picturesque  entrance  hall  led  to  a  fine  old  English  stair- 
case which  conducted  to  the  floor  above.  The  reception- 
rooms,  of  course,  opened  into  the  hall,  which  in  this  way, 
and  by  the  staircase,  provided  air  or  might  do  so  for  every 
room  in  the  house.  Opening  by  a  door  in  the  entrance 
hall,  and  with  no  separation  except  the  door,  was  a  lava- 
tory with  tip-basin  and  w.c.  ready  without  notice  to 
flood  the  whole  house  with  poison.  The  other  sanitary 
arrangements  showed  an  equal  want  of  thought,  and  it 
is  needless  to  say  that  such  a  house  could  never  be 
safe. 

Again,  I  have  lately  seen  a  school  which  had  to  be 
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closed  in  consequence  of  a  slight  outbreak  of  diphtheria. 
In  this  school  (standing  in  twenty  acres  of  ground)  the 
mistake  had  been  made  of  not  separating  the  sanitary 
offices  from  the  main  structure,  and  as  the  sanitary 
arrangements  needed  repair,  it  was  necessary  to  dela}^ 
the  return  of  the  boys  until  this  had  been  done.  In  this 
school  was  a  new  building  containing  a  dormitory,  the 
staircase  of  which  led  direct  to  a  big  bathroom  (with 
six  or  eight  baths)  in  the  basement.  This  arrangement 
ensured  that  if  any  effluvia  came  up  the  waste-pipes  of 
the  baths  they  might  travel  direct  to  the  dormitory.  In 
all  schools,  especially  boys'  schools,  the  sanitary  offices, 
baths,  lavatories,  w.c.s,  should  be  in  separate  structures, 
detached  and  approached  by  a  cloister.  If  this  were 
done  it  would  be  impossible  to  poison  the  boys  in  their 
bedrooms  with  the  effluvia  from  drains.  The  accommo- 
dation in  case  of  sudden  sickness  in  the  night  should  be 
in  a  detached  turret.  To  allow  boys  to  work  or  sleep 
under  the  same  roof  with  a  sewer-pipe  of  any  kind  is 
quite  indefensible  because  it  is  perfectly  unnecessary. 
The  closing  of  schools  in  consequence  of  outbreaks  of 
filth  disease  is  getting  ominously  common. 

School  buildings  should  not  be  more  than  two  stories 
high,  workrooms  below,  dormitories  above.  It  is  not 
advisable  to  place  one  dormitory  over  another,  or  one 
classroom  over  another,  because  this  unnecessarily  in- 
creases the  risk  of  epidemics,  and  it  must  always  be 
borne  in  mind  that  children  and  young  people  are  far 
more  susceptible  of  infection  than  adults.  The  example 
set  by  the  London  School  Board  is  not  on  any  account 
to  be  followed. 

What  is  true  of  schools  is  also  true  of  barracks.  A 
barrack  should  have  ample  area,  and  two  stories  should 
be  the  maximum,  and  the  British  taxpayer  ought  to 
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insist  that  the  soldiers  who  cost  him  so  much  are  not 
killed  or  rendered  useless  by  sewer  gas. 

The  Eoyal  Barracks  at  Dublin,  so  noted  for  typhoid, 
have  or  had  three  miles  of  sewer-pipes  beneath  them. 
A  soldier  at  home  is  supposed  to  be  fitting  himself  for  a 
campaign.  He  ought  to  be  systematically  taught  '  field 
sanitation,'  and  ought  not  to  be  allowed  to  poison  him- 
self with  sewers.  I  know  something  of  a  barrack  in  the 
South  of  England  where  the  field-officers'  quarters  are 
four  stories  high  with  underground  kitchens,  and  '  area 
gates '  as  in  London.  These  houses  are  without  a  single 
square  inch  of  private  curtilage  but  have  all  '  the  latest 
sanitary  improvements,'  so  that  it  was  at  one  time  found 
necessary  to  drive  a  champagne  cork  into  the  overflow- 
pipe  of  the  bath  '  to  keep  back  the  smell  when  the  tide 
was  rising.' 

In  connection  with  the  sanitation  of  the  soldier  the 
following  account  by  Dr.  Seaton  of  his  visit  to  the 
Aldershot  Sewage  Farm  on  June  24, 1894,  may  be  quoted  : 
'It  is  a  misnomer  to  call  it  a  sewage  farm ;  it  is  in 
truth  a  sewage  marsh,  where  pools  of  stagnant  putrid 
sewage  give  rise  to  poisonous  exhalations  which,  if  the 
cholera  infection  were  introduced,  would  soon  prove  to  be 
of  a  most  deadly  character.' 

Equally  important  with  schools  and  barracks  are 
hotels,  not  only  because  the  fashion  of  living  in  hotels  is 
on  the  increase,  but  because  delicate  persons  and  invalids 
who  are  sent  to  so-called  health  resorts  have  to  reside 
in  hotels  which  are  generally,  from  the  point  of  view  of 
health,  of  the  very  worst  construction.  When  a  '  health 
resort '  becomes  fashionable  its  doom  is  sealed  because 
the  value  of  land  rises,  and  that  crowding  together  of 
houses  commences  which  always  more  than  counter- 
balances the  best  hygienic  efforts  in  other  directions. 
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The  following  remarks  were  penned  after  an  autumn 
holiday,  during  which  the  writer  had  been  '  hotel 
poisoned,'  and  are  inserted  here  by  the  kind  permission 
of  the  proprietors  of  the  '  Lancet ' : — 

It  is  a  remarkable  fact  that  by  no  means  unfrequently 
the  first  idea  which  seizes  on  the  mind  of  an  hotel 
speculator  or  his  architect  is  one  which  is  essentially 
destructive.  Having  decided  to  '  cxjdoiter '  this  or  that 
district  by  means  of  an  hotel,  he  proceeds  to  erect  a 
building  which  is  absolutely  out  of  harmony  with  its 
surroundings,  and  which  tends  lo  destroy,  in  so  far  as  it 
be  possible  for  one  building  to  operate  in  that  direction, 
those  very  characteristics  which  have  made  the  locality 
famous  or  attractive.  Instances  will  readily  occur  to 
the  reader  of  localities  which  hotel- keepers  have  done 
their  best  to  spoil.  Notable  examples  are  to  be  found  at 
Arcachon,  where  the  brute  mass  of  a  huge  hotel  towers 
above  the  surrounding  villas  and  pine-trees ;  at  Meir- 
ingen  and  Tliun,  in  Switzerland,  where,  alongside  of 
rows  of  chalets  and  quaint  mediaeval  towers,  the  barren- 
minded  architects  have  placed  buildings  of  which  the 
best  that  can  be  said  is  that  they  might  pass  unnoticed 
in  a  fifth-rate  Parisian  boulevard  ;  and  at  Augsburg,  in 
Bavaria,  where  the  '  Drei  Mohren,'  a  hostelry  associated 
with  Charles  V.  and  the  Fuggers,  has  been  pulled  down 
and  re-erected  after  a  model  which  is  only  too  common. 
The  first  thing  which  the  writer  would  impress  upon  hotel 
architects  is  to  be  careful  to  let  the  buildings  harmonise 
with  the  locality.  The  hotel  at  which  a  traveller  first 
alights  on  visiting  a  new  district  ought  to  serve  as  an 
introduction  as  it  were,  and  prepare  his  mind  for  the 
pleasures  which  may  be  in  store  for  him. 

The  most  common  fault  in  hotels  is  the  fact  that 
the  buildings  are  too  high,  and  occupy  an  area  which  is 

21 


162 


Assays  on  Rural  hygiene 


absolutely  inadequate  for  the  purpose.  In  big  cities 
this  may  be  a  necessity,  but  no  such  necessity  exists  in 
country  places,  and  the  main  reason  why  country  hotels 
are  built  on  the  model  of  town  hotels  is  probably  to  be 
found  in  the  very  simple  fact  that,  as  I  have  hinted, 
most  architects  are  town-bred.  The  provision  of  ade- 
quate area  for  the  mmates  is  insisted  upon  by  designers 
of  hospitals,  prisons,  and  similar  institutions,  and 
perhaps  some  day  the  same  wise  ideas  will  prevail 
with  designers  of  hotels,  which  are  institutions  in  which 
the  inmates  are  ready  to  pay  handsomely  to  be  made 
really  comfortable  and  to  be  maintained  wholesomely. 
In  hospitals  an  acre  of  ground  is  considered  desirable 
for  each  hundred  patients  ;  and  although  this  allowance 
may  be  excessive,  it  is  well  to  bear  in  mind  that  when 
numbers  are  congregated  under  one  roof  it  is  absolutely 
necessary  that  area  m  proportion  to  the  numbers  be 
provided,  and  it  is  most  important  also  to  remember 
that  even  an  excess  of  cubic  space  will  not  compensate 
for  lack  of  area.  Nearly  all  hotels  stand  upon  a  very 
deficient  area ;  and  almost  all  hotels  when  full  present  a 
degree  of  overcrowding  which,  from  a  sanitary  point  of 
view,  is  scandalous.  Huge  towering  buildings,  with  as 
many  floors  as  a  warehouse,  and  perforated  with  stair- 
cases and  hoists,  so  that  each  floor  is  '  ventilated  '  into 
those  above  and  below,  may  be  tolerated  for  a  short 
time,  but  as  places  for  prolonged  sojourn  or  anything 
like  permanent  residence  they  are  most  undesirable. 
A  resident  m  an  hotel  ought  to  be  able  to  enjoy  at 
pleasure  either  society  or  seclusion.  In  the  public 
rooms  he  should  find  all  that  movement  and  gaiety 
which  constitute  the  sole  pabulum  of  dull  minds,  and 
which  all  of  us  enjoy  at  times  ;  while,  in  his  own  apart- 
ment, he  ought  to  find  quiet  and  peacefulness  in  the 
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highest  degree.  This  end  cannot  be  attained  without 
adequate  area,  and  it  is  notorious  that  one  of  the 
greatest  defects  of  modern  hotels  is  the  impossibihty  of 
being  quiet  until  all  the  inmates  are  in  bed  and  asleep. 
In  an  hotel  where  prompt  service  conduces  so  much  to 
comfort,  it  is  needless  to  say  that  the  sources  of  supply 
should  be  equally  accessible  from  all  the  living  rooms. 
How  to  combine  the  possibility  of  seclusion  with  accessi- 
bility to  the  basis  of  supply  is  the  problem  for  hotel 
architects  to  solve.  It  is  probable  that  the  best  plan 
would  be  to  place  the  offices  and  society  rooms  in  a 
central  structure,  with  the  kitchen  on  the  top  floor,  while 
the  private  rooms  and  bedrooms  should  be  arranged  in 
wings  radiating  from  such  central  structureSc  The 
smell  of  the  kitchen  is  a  terrible  faci  in  most  hotels,  and 
it  is  certainly  surprising  to  find  how  infinitely  rarely  do 
architects  take  any  trouble  even  to  minimise  it.  I  can 
recall  one  hotel,  and  only  one  (at  Eoyat,  in  Auvergne), 
where  the  kitchen  is  placed  on  the  top  floor  of  the  build- 
ing ;  but  I  could  name  several  in  which  the  effluvia  of 
the  kitchen  are  conducted  with  infinite  care  into  the 
bedroom  corridors.  The  old-fashioned  plan,  which  was 
common  in  England,  of  building  inns  round  an  open 
court  and  with  open  corridors,  was  good,  and  the  fact  that 
the  court  was  really  open  probably  prevented  unwhole- 
some efiiuvia  from  reaching  the  bedrooms.  In  the 
present  day  it  is  common  to  find  the  rooms  arranged, 
not  round  an  open  court,  but  around  the  w^ell  of  a  stair- 
case which  is  closed,  and  instead  of  two  tiers  of  rooms, 
there  are  seven,  eight,  or  even  more.  No  worse  design 
from  the  point  of  view  of  safety,  comfort,  or  wholesome- 
ness  can  well  be  conceived.  With  such  a  design  there  is 
no  escape  from  noise  or  effluvia ;  there  is  a  minimum 
amount  of  privacy,  a  maximum  amount  of  labour  in 
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travelling  from  the  front  door  to  the  rooms,  and  when 
these  buildmgs  catch  fire  we  can  only  say  :  '  God  help 
those  who  live  on  the  top  floors !  '  And  yet  this  is  the 
commonest  form  of  hotel,  and  the  idea  seems  prevalent 
that  the  height  of  an  hotel  is  nowadays  immaterial, 
because  the  hydraulic  lift  abolishes  (for  the  guests)  the 
labour  of  going  upstairs.  That  these  lofty  hotels  enable 
proprietors  to  increase  their  accommodation  without 
increase  of  ground-rent  there  is  no  doubt,  but  there  is 
equally  no  doubt  that,  from  the  guest's  point  of  view,  they 
offer  no  advantages  whatever,  unless  (which  is  very  doubt- 
ful) they  cheapen  the  cost  of  rooms.  Of  the  hygienic 
disadvantages  I  have  already  spoken,  and  it  remains  only 
to  be  said  that,  in  order  to  check  the  drifting  of  effluvia 
and  noise  from  floor  to  floor,  it  is  absolutely  essential  that 
staircases  and  lifts  should  be  placed  in  buildings  project- 
ing from  the  main  building  and  provided  with  indepen- 
dent ventilation.  The  time  and  labour  which  are  in- 
volved by  living  at  or  near  the  top  of  a  lofty  building  is 
self-evident.  Theoretically,  the  lift  reduces  the  expendi- 
ture of  time  and  labour  to  a  minimum,  but  practically 
the  guest  is  often  willing  to  incur  the  labour  of  mount- 
ing rather  than  wait  for  the  lift.  The  cost  of  working 
these  lifts  is,  as  we  have  seen,  very  great. 

I  have  incidentally  mentioned  the  effluvia  of  an  hotel. 
These  are  chiefly  due  to  humanity,  cooking,  tobacco,  and 
drains,  and  in  an  average  hotel  the  admixture  of  these 
four  ingredients  is,  I  should  imagine,  very  tolerably  equal. 
It  is  not  necessary  to  dwell  at  length  on  the  so-called 
'  sanitary  arrangements '  of  hotels,  esi3ecially  of  con- 
tinental hotels.  These  arrangements  are,  as  a  rule, 
execrable  ;  the  closets  are  often  of  the  worst  type,  the 
supply  of  water  is  generally  deficient,  and  the  sanitary 
oflices  practically  always  ventilate  into  the  corridors  or 
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shafts  of  the  buildmg.    In  designing  an  hotel,  provision 
'  ought  to  be  made  for  placing  closets  and  sinks  in  turrets 
approached  by  properly  ventilated  lobbies,  so  that  the 
impregnation  of  the  main  building  with  sewer  air  may 
be  a  little  less  certain  than  it  is  at  present.  In  big  country 
hotels  there  ought  to  be  (as  there  is  in  every  country 
house)  proper  and  ample  accommodation  provided  in  the 
gardens  (approachable  by  a  covered  corridor  if  necessary) . 
In  this  way  the  strain  put  upon  the  internal  accommoda- 
tion would  be  lessened,  and  the  indecencies  often  experi- 
enced in  a  big  Swiss  Kurhaus  would  be  avoided.  Certainly 
a  gentleman's  'garden '  ought  to  be  provided  as  one  of  the 
sanitary  accessories  of  an  hotel,  and  it  is  probable  that, 
properly  managed,  a  similar  arrangement  w^ould  be  wel- 
comed by  the  ladies  also.    It  is  inconceivable  to  what 
extent  this  blind  and  dangerous  practice  of  keeping 
'  sanitary  offices '  within  the  walls  of  the  main  building 
is  carried.    Quite  recently  I  visited  one  of  the  best 
known  show  places  in  Switzerland— to  which  a  railway 
brings  hundreds  of  tourists  daily  during  the  season. 
Arrived  at  our  destination,  luncheon  was  necessary, 
and  for  luncheon   a  visit  was  paid   to   one   out  of 
several  big  hotels.    This  hotel,  built  in  a  place  where 
the  price  of  land  can  hardly  be  excessive,  was  of  the  usual 
type,  four  or  five  stories  high,  with  a  central  staircase 
and  shaft  running  from  the  entrance  hall  to  the  roof. 
The  entrance  hall  simply  reeked  of  paraffin  and  ammonia 
l)lm  hotel.    The  paraffin  came  from  the  lamps,  the 
ammonia  from  the  closets,  which  opened  directly  into  the 
central  hall.    These  closets  communicated  direct,  with- 
out traps,  with  cesspools  which  received  the  slops  and  ex- 
crement of  this  huge  establishment.    To  step  from  the 
pure  air  of  the  mountain  top  to  the  fearful  atmosphere 
of  this  hotel  was  calculated  to  impress  the  mind  of  one 
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who,  having  travelled  to  a  spot  where  the  ah'  should  have 
been  absolutely  pure,  found  that  he  was  to  run  no  small " 
risk  of  being  poisoned  while  he  ate  his  lunch  !  At  lun- 
cheon one  could  not  but  remark  the  anaemic  condi- 
tion of  several  of  the  waitresses,  and  this  was  probably 
accounted  for  by  the  insanitary  condition  of  the  house. 

In  the  present  day,  hotel  advertisements  generally 
lay  stress  on  the  fact  that  there  are  'lifts,' a  monosyllable 
which  lets  in  a  flood  of  light  on  the  general  plan  of  the 
building,  and  indicates  with  tolerable  certainty  that  the 
area  of  the  building  is  too  small  for  the  population  it  is 
designed  to  accommodate.  Possibly  some  day  we  may 
have  hotel  advertisements  couched  in  some  such  terms 
as  these :  '  This  establishment,  standing  in  extensive 
pleasure-grounds,  has  been  designed  on  the  model  of  a 
luxurious  country  house.  The  main  building  is  only  two 
stories  high,  and  has  been  so  designed  that  all  the  bed- 
rooms may  be  easily  reached  without  any  undue  effort. 
The  sanitary  offices  are  detached  from  the  main  building. 
The  public  rooms  are  also  detached,  but  they  are  central, 
equally "  accessible  from  all  parts  of  the  house,  and  so 
arranged  that  the  smell  of  the  kitchen  cannot  possibly 
prove  an  annoyance.'  It  is  needless  to  say  that  every 
country  hotel  ought  to  stand  in  sufficient  ground  to  enable 
it  to  be  independent  of  any  public  sewer,  and  to  deal 
with  its  own  refuse  in  a  manner  which  shall  ensure  the 
safety  of  the  guests,  render  the  soil  increasingly  prolific, 
and  prove  a  source  of  profit  to  the  landlord,  rather  than 
a  perennial  expense  and  nuisance. 

Leaving  the  question  of  general  design,  we  may  con- 
sider some  of  the  details  of  hotels.  Tbick  party-walls  and 
double  doors  are  absolutely  essential  to  ensure  the  quiet 
of  the  guests.  The  bedrooms,  provided  with  these  re- 
quisites, should  be  of  a  convenient  form.    On  the  Con- 
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tinent  the  hotel  bedroom  is  generally  too  long  and  too 
narrow.  The  window  is  often  too  small,  and  so  heavily 
and  ridiculously  upholstered  as  to  reduce  its  light-giving 
power  to  a  minimum.  This  arrangement  ensures  that 
the  end  of  the  room  farthest  from  the  window  is  nearly 
always  dark,  and  as  the  looking- glass  is  placed  against 
one  of  the  side  walls,  the  difficulties  of  the  toilet  are  very 
great.  The  bedrooms  are  often  needlessly  high,  and  not 
unfrequently  there  is  a  space  of  two  feet  or  more  between 
the  ceiling  and  the  top  of  the  window.  In  '  summer 
hotels '  the  bedrooms  have  no  chimneys,  so  that  it  is 
impossible  to  get  a  current  of  air  through  them  without 
opening  the  door,  and  the  opening  of  the  door  generally 
means  the  admission  of  suffocative  vapours  from  the 
corridor.  Every  hotel  bedroom  should  have  a  covered 
balcony  so  arranged  that  in  winter  it  can  be  enclosed  by 
outside  windows.  A  balcony  is  in  summer  a  very  pleasant 
addition  to  a  room,  but  as  an  adjunct  to  an  hotel  bedroom 
it  is  necessary,  in  order  to  afford  the  occupant  a  place 
for  shaking  and  brushing  dusty  clothing — a  process  con- 
stantly necessary  for  a  traveller,  but  one  which  cannot 
be  performed  except  in  the  open  air.  It  is  as  well  to 
state  that  the  balcony  is  more  common  in  continental 
than  in  English  hotels.  The  thoroughly  well-designed 
hotel  bedroom,  carefully  'fitted'  rather  than  furnished 
with  an  eye  to  the  comfort  and  well-being  of  the  occu- 
pant, is  one  of  those  things  which  may  be  found  when 
upholsterers  do  not  happen  to  be  the  chief  shareholders 
in  hotel  companies.  In  one  particular,  hotels  on  the 
Continent  are  uniformly  first-rate,  and  that  is  in  the  ex- 
cellence of  the  beds.  These  are  always  comfortable,  and 
very  superior  to  the  beds  which  are  found  in  many  English 
hotels.  Of  the  rest  of  the  furniture,  the  less  said  the 
better ;  but  I  cannot  refrain  from  commenting  on  the 
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perverted  genius  of  the  man  who  invented  the  chest  of 
drawers  and  washstand  in  one,  so  designed  that  one's 
clean  shirts  are  almost  inevitably  invaded  by  a  flood  of 
soapsuds.  In  a  tour  of  twenty-eight  days,  75c.  per  diem, 
or  a  total  of  21  fr.,  was  paid  by  the  writer  for  the  tin  vessel, 
and  some  two  gallons  of  water,  which  the  Englishman 
(especially  when  engaged  in  active  exercise)  has  the  arro- 
gance to  demand  for  the  purpose  of  cleansing  his  skin. 
One  need  not  grumble  at  the  sum  paid,  but  certainly  one 
has  a  right  to  grumble  at  the  difficulty  often  experienced 
in  getting  this  customary  sitz-bath.  Perhaps,  when  the 
Germans  have  written  a  few  more  treatises  on  '  Haut 
Cultur,'  hotel  proprietors  will  provide  as  a  matter  of 
course  that  which  is  now  wrung  from  them  with  difficulty. 
The  writer  can  only  recall  one  hotel  in  which  he  has 
found  a  sitz-bath  supplied  without  asking,  and  that  hotel 
was  at  Malta,  and  it  is  probable  that  the  landlord  had 
been  drilled  in  this  particular  by  officers  of  the  English 
garrison. 
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We  all  know  the  importance  of  fresh  air.  Our  instincts 
have  told  us  this  from  all  time.  Nowadays  every  child 
is  taught  in  the  Board  Schools  the  scientific  proofs  of 
why  we  need  fresh  air,  so  that  any  lengthy  disquisition 
of  this  point  will  not  be  necessary. 

Air  which  has  been  breathed  once  is  poisonous,  and 
a  man  in  an  hermetically  sealed  room  would  soon  die. 

The  constant  admission  of  fresh  air  to  rooms  is  an 
absolute  necessity,  and  were  it  not  for  chimneys,  ill- 
fitting  doors  and  windows,  keyholes,  chinks  and  crannies 
in  the  walls,  and  the  accidental  opening  and  shutting  of 
doors,  suffocation  would  be  a  far  more  common  mode  of 
death  than  it  is. 

It  is  not  advisable  to  give  less  than  1,000  cubic  feet 
of  space  to  each  occupant  of  a  room.  In  prisons,  each 
cell  contains  about  800  cubic  feet  of  space,  and,  says 
Professor  de  Chaumont,  '  practicahy  this  is  found  to  be 
too  small.' 

Each  gas-flame  or  lamp  uses  up  the  air  just  as  a 
human  being  does,  so  that,  in  calculating  the  amount  of 
cubic  space  necessary,  we  must  reckon  each  lamp  or  gas- 
burner  as  an  individual.  It  must  be  remembered  that 
great  cubic  space  is  of  no  use  unless  inlets  for  fresh  and 
outlets  for  foul  air  be  also  provided. 


I70  ESSAYS  ON  RURAL  HYGIENE 

Ordinary  churches  rule,  very  badly  venti- 

lated. The  cubic  space  is  enormous,  but  its  quantity  is 
due  entirely  to  height.  The  area  in  proportion  to  the 
congregation  is  very  small  indeed,  and  the  700  or  800 
people  in  an  ordinary  church  almost  touch  each  other. 
In  addition  to  the  people  there  are  often  a  great  many 
gas-burners.  There  is  often  no  ventilation,  and  it  is  a 
growing  custom  to  replace  the  plain  window,  which 
might  be  opened,  but  seldom  was,  by  a  painted  window 
which  cannot  be  opened  even  if  desired.  What  is  the 
consequence  of  all  this  ?  The  people  give  off  their 
120  gallons  per  head  per  hour  of  hot  foul  breath ; 
this  ascends  towards  the  roof  of  the  nave,  and  being 
cooled,  sinks  (for  carbonic  acid  is  heavy)  and  envelops 
the  congregation,  as  it  were,  with  a  soporific  pall. 
Some  faint,  others  go  to  sleep,  and  the  preacher,  poor 
man !  perhaps  fancies  that  the  sermon,  and  not  the 
carbonic  acid,  is  the  narcotic  which  has  acted  on  his 
flock. 

We  live  in  an  age  of  public  meetings,  and  throughout 
the  country  there  are  hundreds  or  perhaps  thousands  of 
gatherings  every  day  for  the  purpose  of  discussing  ques- 
tions of  public  interest.  How  few  of  these  meeting- 
rooms  are  adequately  ventilated  ;  and  how  much  harm 
is  done  by  sitting  for  hours  and  breathing  your  neigh- 
bour's breath  almost  undiluted,  it  would  be  difficult  to 
say  !  It  is  tolerably  certain  that  '  colds  '  are  caught 
by  sitting  in  foul  rooms.  If  air  is  deficient  in  oxygen 
and  is  loaded  with  organic  vapours,  the  elimination  of 
refuse  matter  from  the  blood  does  not  go  on  properly, 
and  when  we  have  reduced  our  bodies  to  a  state  to  be 
affected  by  any  untoward  circumstance  we  suddenly  chill 
the  surface  by  opening  a  window  or  going  into  the  cold 
night  air,  and  then  we  blame  the  latter  circumstance 


AIR 


only,  and  give  little  attention  to  the  two  or  three 
hours'  preparation  for  mischief  which  we  had  previously 
undergone. 

The  oipen  air,  even  in  the  most  crowded  London 
streets,  is  always  infinitely  more  pure  than  the  air  of 
even  well- ventilated  rooms.  The  reason  for  this  is  that 
the  volume  of  our  atmosphere  is,  as  compared  with  the 
volume  of  foul  air  which  escapes  from  our  houses,  almost 
infinite,  and  the  dilution  which  foul  air  undergoes  is 
infinite. 

A  consideration  of  the  ahove  fact  throw^s  no  little 
doubt  upon  the  teaching  of  some  of  our  hospital  archi- 
tects, who  insist  upon  the  necessity  of  separating  the 
various  pavilions  containing  the  sick  by  enormous  inter- 
spaces. As  long  as  the  air  admitted  to  a  sick-room 
comes  really the  outside  that  air  wall  be  practically 
pure,  and  it  will  make  no  appreciable  difference  whether 
the  next  pavilion  is  50  or  1,000  feet  away.  We  must 
be  sure,  however,  that  the  air  employed  for  ventila- 
tion is  really  outside  air,  and  that  it  has  not  been 
used  before  in  kitchens,  or  more  noisome  places,  and 
is  not  merely  allowed  to  drift  from  one  part  of  a  build- 
ing to  another,  whether  by  staircases,  corridors,  lifts  or 
shoots. 

The  air  which  has  been  fouled  by  the  respiration  of 
men  and  animals,  by  the  combustion  of  gas,  oils  and 
fuel,  and  by  the  exhalations  from  filth,  is  not  only  being 
constantly  diluted,  but  it  is  constantly  being  purified. 
What  we  give  off,  plants  need ;  what  plants  give  off,  we 
need.  The  carbonic  acid  which  escapes  from  our  breath 
is  absorbed  by  the  green  leaves  of  plants,  which  convert 
the  carbon  into  starch  and  allied  bodies,  and  give  back 
a  great  part  of  the  oxygen  in  a  pure  state.  During 
night,  it  is  true,  plants  give  off  carbonic  acid,  but  it  is 
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equally  true  that  at  night  the  resph'atory  needs  of  men 
and  animals  are  at  a  minimum.  The  influence  of  light, 
therefore,  by  stimulating  the  elimination  of  oxygen  by 
green  leaves,  has  great  power  over  the  condition  of  the 
atmosphere.  Analyses  of  air^  show  that  there  is  less 
carbonic  acid  in  the  neighbourhood  of  luxuriant  vege- 
tation than  where  vegetation  is  absent.  This  differ- 
ence is  not  great,  because  of  the  very  free  movement 
of  the  atmosphere,  but  it  is  quite  enough  to  be  mea- 
surable. In  close  courts  of  cities  the  carbonic  acid  is 
notably  increased ;  and  in  crowded  places,  such  as 
schoolrooms  and  theatres,  the  amount  is  dangerously 
great. 

Although  rare,  it  is  well  to  bear  in  mind  that  infec- 
tion can  and  does  travel  through  the  open  air  from 
house  to  house.  This  was  well  illustrated  in  the  classic 
instance  of  the  spread  of  small-pox  from  the  Fulham 
Small-pox  Hospital.  Several  similar  instances  have  since 
occurred. 

There  are  certain  poisons  which  seem  to  travel 
mainly  through  the  air.  These  are  influenza,  measles, 
whooping-cough,  small-pox,  typhus  fever,  scarlet  fever, 
diphtheria,  mumps,  and  chicken-pox.  Typhoid  fever 
may  also  travel  through  the  air,  and  recent  investiga- 
tions have  shown  that  that  commonest  of  common 
diseases,  consumption  or  phthisis,  is  distinctly  commu- 
nicable through  the  air.  We  have  seen  that  contagion 
in  the  open  air  is  so  diffused  that  it  is  more  likely  than 
not  to  be  harmless,  even  supposing  that  it  be  not  de- 
stroyed. In  dwellings  the  risk  of  contagion  through  the 
air  is  very  great,  and  a  case  of  measles  or  whooping- 
cough,  even  though  it  be  confined  to  one  room  in  a 
house,  is  very  likely  to  infect  any  other  children  who 
may  be  in  the  house.    In  overcrowded  and  ill-ventilated 
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rooms,  contagious  particles  which  are  given  off  have 
but  httle  chance  of  escape,  and  are  very  hkely  to  be 
inhaled  by  somebody  else.  Crowded  gatherings  of 
children  must  be  reckoned  among  the  great  causes 
of  the  dissemination  of  many  of  the  diseases  of  child- 
hood. The  risks  of  contagion  through  the  air  are 
diminished  in  proportion  to  the  thoroughness  of  the 
ventilation. 

It  is  an  undeniable  fact  also  that  consumption  of 
the  lungs  has  been  in  many  places  greatly  diminished 
by  proper  ventilation  and  also  by  proper  drainage, 
thereby  causing  greater  healthiness  and  dryness  of  the 
dwelling,  and  getting  rid  of  a  sewage-sodden  soil. 

There  can  be  no  doubt  that  our  moral  responsibilities 
with  regard  to  the  air  we  breathe  are  very  great.  Our 
first  duty  is  not  to  foul  the  air  more  than  we  can  help, 
to  keep  all  about  us  clean  and  pure,  and  not  to  allow 
heaps  of  evil-smelling  refuse  to  collect  about  our  dwell- 
ings. 

Our  next  duty  is  to  see  that  a  proper  supply  of  fresh 
air  is  admitted  to  our  dwellings.  If  this  be  done  there 
will  be  a  higher  standard  of  health  in  the  dwelling, 
more  food  will  be  needed,  more  work  will  be  done.  Of 
the  economy  of  giving  an  ample  supply  of  fresh  air 
there  can  be  no  doubt.  Employers  of  labour  should 
remember  this,  and  especially  those  who  employ  young 
people.  All  workrooms  should  have  ample  cubic  space 
and  free  admission  of  air.  The  master  will  then  have 
more  work  done,  and  more  cheerfully  performed,  than 
otherwise  would  be  the  case. 

Take  care  that  every  gas-light  is  provided  with  a  flue 
communicating  with  the  outside  air.  There  is  no  real 
difficulty  in  accomplishing  this ;  and  if  it  be  done,  not 
only  will  the  gas-light  not  foid  the  air,  but  it  will  aid  in 
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the  ventilation  of  the  room  just  as  the  fire  does,  by 
creating  a  draught  up  its  Httle  chimney. 

In  schookooms  and  other  places  where  mental  work 
is  to  be  done,  good  ventilation  is  of  the  greatest  import- 
ance, and  has  a  very  great  influence  on  the  quality  of 
the  work  done. 

We  must  all  of  us  try  to  set  a  good  example  in  this 
matter  of  cubic  space  and  ventilation.  When,  for  ex- 
ample, we  wish  to  show  hospitality  to  our  friends,  we 
must  remember  not  to  stint  the  supply  of  the  prime 
necessary  of  life.  The  average  London  dining-room  is 
perhaps  20  ft.  by  16  ft.  by  12  ft.,  and  contains,  inclusive 
of  the  space  occupied  by  furniture,  &c.,  less  than  4,000 
cubic  feet,  or  space  considered  sufficient  for  five  convicts 
in  prison.  If  we  wish  to  do  honour  to  our  guests  we 
invite  sometimes  as  many  as  eighteen,  and  to  wait  upon 
them  we  employ  four  servants,  and  we  light  the  room 
with  half-a-dozen  lamps  or  their  equivalent — i.e.  we  put 
into  our  4,000  cubic  feet  of  space  the  equivalent  of 
twenty-eight  people,  and  we  give  them  143  cubic  feet  of 
space  each,  and  as  we  provide  no  adequate  inlet  or  out- 
let for  fresh  air,  it  is  not  to  be  wondered  at  that  the 
discomfort  often  reaches  agony  point,  and  that  the  con- 
versation lags  ;  nor  is  it  a  matter  of  surprise  that  the 
average  London  dinner,  where  you  are  suffocated  and 
overfed,  is  reckoned  among  the  duties  rather  than  the 
pleasures  of  existence,  and  that  the  malaise  of  the  fol- 
lowing day  is  (often  wrongly)  attributed  to  the  quality 
of  the  wine. 

The  'At  home,'  where  150  persons  (not  reckoning 
the  lights)  crowd  into  aboat  8,000  cubic  feet  of  space, 
with  something  like  50  cubic  feet  of  space  each,  is,  as  is 
demonstrated  by  arithmetic,  as  nearly  as  possible  three 
times  as  bad  as  the  dinner.    Perhaps  the  day  will  dawn 
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when  it  will  be  considered  '  bad  form '  to  give  your 
guests  not  more  than  one-twentieth  of  the  cubic  space, 
and  far  less  than  one-twentieth  of  the  fresh  air,  which 
is  allotted  to  criminals. 

Again,  will  nobody  set  us  an  example  of  keeping  good 
hours'?  'Early  to  bed  and  early  to  rise,'  says  the  old 
proverb,  '  makes  a  man  healthy  and  wealthy  and  wise.' 
if  we  keep  what  are  known  as  '  bad  '  hours,  we  are  per- 
force obliged  to  spend  those  hours  in  rooms  artificially 
lighted  and  warmed,  and  instead  of  breathing  fresh  air 
we  breathe  foul.  The  evils  arising  from  this  need  not  be 
dwelt  upon.  Such  a  state  of  existence  is  hardly  com- 
patible with  good  health.  The  M.P.  at  the  end  of  the 
session,  and  the  young  lady  at  the  end  of  the  season, 
are  standing  examples  of  this  fact.  During  the  summer 
there  are  about  fifteen  hours  of  daylight  and  nine  of 
darkness.  It  is  the  fashion  to  rise  about  seven  hours 
after  sunrise,  and  to  retire  about  seven  hours  after  sun- 
set, and  the  masses  follow  the  leaders  of  fashion.  Will 
anybody  calculate  the  unnecessary  waste  of  gas  and 
other  illuminants  caused  by  our  obstinate  refusal  to 
make  use  of  the  smilight  ?  How  many  cubic  feet  of 
carbonic  acid  and  sulphur  compounds  are  poured  into 
the  London  air  in  consequence  of  this  perversity  ?  How 
much  unnecessary  smoke  is  poured  into  it  from  the 
same  cause  ?  What  advantage,  if  any,  is  got  by  con- 
verting night  into  day  ? 

Not  only  is  the  air  fouled  by  respiration  and  com- 
bustion, but  also  by  putrefaction,  and  when  considering 
the  fouling  of  the  air  of  London,  one  must  remember 
the  dung-heaps  of  the  stables,  the  droppings  of  the 
streets,  and  the  effluvia  which  escape  from  the  ventila- 
tors of  the  2,000  miles  of  sewers  which  lie  beneath 
our  streets.    When  we  consider  the  magnitude  of  the 
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fouling  of  the  air  from  various  causes,  and  when  we 
bear  in  mind  that  a  fair  percentage  of  the  inhabitants 
are  suffering  from  phthisis,  pneumonia,  influenza, 
scarlet  fever,  whooping-cough,  measles,  and  diphtheria, 
and  when  we  remember  that  a  large  number  who  are 
not  suffering  from  definite  disease  have  unwholesome 
breath  as  a  result  of  pathological  conditions  of  the 
teeth,  mouth,  and  air  passages,  we  cannot  be  surprised 
that  a  stagnation  of  the  air  should  produce  effects  more 
or  less  disastrous.  London  can  have  very  little  power 
of  purifying  its  air.  Vegetation  of  all  kinds  is  scanty 
in  the  central  j)arts  of  London,  and  evergreens  merely 
degenerate  into  everblacks  and  die.  Even  if  green 
leaves  did  exist,  their  chlorophyll  could  not  act  in  a 
place  where,  for  a  month  at  a  time,  there  is  no  sunshine. 

According  to  Dr.  W.  J.  Kussell,  F.K.S.,  the  amount 
of  coal  used  in  London  (excluding  that  needed  for  gas- 
making)  was,  in  1879,  5,833,891  tons,  while  in  1889  the 
amount  had  risen  to  6,390,850  tons,  an  increase  which 
is  about  proportionate  to  the  increase  in  population. 

Nobody  who  is  an  early  riser  can  doubt  that  the 
domestic  fireplace  is  the  main  cause  of  the  smokiness 
of  London.  At  six  o'clock  in  the  morning  the  air  is  not 
unfrequently  clear  and  brilliant,  but  these  qualities  dis- 
appear a^n  hour  later  when  the  preparations  for  the 
morning  meal  have  necessitated  the  lighting  of  the  fires. 
The  amount  of  smoke  is  probably  greatest  between  7 
and  8  a.m.,  because  the  best  of  grates  will  emit  more  or 
less  smoke  when  just  lighted.  Later  in  the  day  the 
domestic  smoke  diminishes,  and  one  must  admit  that  it 
is  not  common  to  see  the  domestic  chimney  emitting 
very  much  black  smoke. 

Notwithstanding  that  factory  smoke  has  been  practi- 
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cally  abolished  in  London,  and  that  many  causes  have 
conspired  to  diminish  the  amount  of  domestic  smoke 
per  head,  the  dirtiness  of  the  air  and  the  number  of  fogs 
have  increased. 

In  the  country  the  smoke  of  our  houses  is  blown 
away  and  diluted,  and  causes  us  no  practical  inconve- 
nience ;  but  in  London  we  have  not  only  been  building 
upon  every  vacant  space,  but  w^e  have  been  increasing 
the  height  of  our  dwelling-houses  and  building  towws 
full  of  offices  and  huge  piles  of  flats,  and  we  clearly  have 
no  cause  to  grumble  if  the  air  gets  dirtier,  and  the 
death-rate  does  not  go  down.  We  have  legislated 
against  back-to-back  dwellings,  and  yet  allow  them  to 
be  piled  nine  and  ten  in  a  heap,  which  seems  to  suggest 
that  there  is  one  law  for  the  rich  and  another  for  the 
poor.  That  the  increased  frequency  of  fog  is  due  to  the 
increase  of  area  and  density  there  can  be  no  doubt. 
There  are  more  men  and  chimneys  on  a  given  space, 
and  therefore  the  effluvia  are  less  frequently  diluted  to 
vanishing  point. 

The  physical  and  chemical  aspects  of  London  fog 
are  of  great  interest.  Aitken  has  shown  that  fogs 
do  not  form  in  a  pure  atmosphere  w^hich  is  absolutely 
free  from  floating  dust  particles ;  but  as  there  is 
enough  dust  in  the  air  off  the  coast  of  Newfoundland 
to  allow  of  the  formation  of  fogs  of  impenetrable 
density,  it  is  obvious  that  the  practical  bearings  of 
this  interesting  discovery  as  affecting  the  air  of  cities 
are  not  very  important,  for  it  would  be  manifestly  im- 
possible to  get  the  air  of  London  or  any  big  town 
to  such  a  degree  of  cleanliness  that  fog  would  not 
form.  The  chemical  impurities  which  are  found  in 
the  air  during  a  fog  are  both  gaseous  and  solid.  Car- 
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bonic  acid  and  sulphur  dioxide  are  the  more  important 
gaseous  impurities. 

Dr.  Kussell  has  found  the  carbonic  acid  during  a 
fog  to  be  raised  from  four  parts  to  fourteen  parts 
in  10,000  of  air ;  and  a  committee  of  the  Manchester 
Field  Naturalists'  Society  have  shown  that  the  amount 
of  sulphur  dioxide  present  in  the  air  of  that  city 
may  vary  from  0*28  milligram  per  cubic  metre  (an 
amount  observed  at  Owens  College,  Manchester,  on 
March  6,  1891,  after  two  days'  strong  wind)  to  7-40 
milligrams  per  cubic  metre  (an  amount  observed 
at  the  Town  Hall,  Manchester,  on  February  27, 
1891,  during  a  fog).  The  amount  of  impurity  increases 
as  one  passes  from  the  outskirts  to  the  centre  of  a 
town. 

The  Manchester  Field  Club  have  further  estimated 
that  during  a  three  days'  fog  \\  cwt.  of  sulphuric  acid 
per  square  mile  w^as  deposited  in  the  centre  of  Man- 
chester, while  at  an  outlying  station  1  cwt.  of  sulphuric 
acid  and  13  cwt.  of  '  blacks '  per  square  mile  were 
carried  down  in  the  same  time. 

Those  who  have  a  garden  anywhere  on  the  western 
side  of  London  cannot  fail  to  remember  a  fog  in  Feb- 
ruary 1891,  which  covered  the  evergreen  shrubs  with  a 
slimy  deposit,  and  gave  an  iridescent  appearance  to  all 
the  puddles  in  the  road.  Happily  the  fog  was  subjected 
to  scientific  investigation.  The  matter  deposited  on 
Messrs.  Veitch's  Nursery  at  Chelsea,  and  that  on  a  plant 
house  at  Kew,  were  analysed.  At  Chelsea  tw^enty  square 
yards  of  roof  gave  40  grammes  of  deposit,  while  at  Kew 
the  deposit  on  the  same  area  amounted  to  30  grammes. 
It  is  interesting  to  note  that  not  only  was  the  deposit 
more  copious  at  Chelsea  than  at  Kew,  but  it  also  con- 
tained a  larger  percentage  of  hydrocarbons  and  acids. 
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The  following  is  the  analysis  of  the  deposit  at 
Chelsea : — 


Carbon   39-00 

Hydrocarbons   12-30 

Organic  bases  ........  2-00 

Sulphuric  acid   4-30 

Hydrochloric  acid   1-40 

Ammonia   1-40 

Mineral  matter  (chiefly  silica  and  iron  salts)  .       .  33*80 

Water  (estimated)   5-80 


100-00 

That  these  deposits  proved  ruinous  to  plants  goes  with- 
out saying,  for  the  leaves  were  choked  by  it.  The  large 
amount  of  acid  and  hydrocarbons  in  the  air  also  explains 
the  intensely  irritating  nature  of  a  typical  London  'pea- 
soup  '  fog,  and  certainly  a  contemplation  of  this  analysis 
makes  it  impossible  to  believe  that  the  mortality  accom- 
panying a  London  fog  is  due  entirely  to  the  cold,  as 
some  have  maintained.  The  corrosive  power  of  London 
air  is  seen  in  its  destructive  action  on  metals.  We  all 
know  how  the  metal  fittings  in  our  houses  tarnish  and 
corrode,  and  we  all  know  that  bronze  statues  exposed  to 
the  London  air  quickly  contract  a  worm-eaten  appearance. 

The  air  of  London  is  never  '  fresh,'  a  quality  which 
is  to  be  gauged  entirely  by  the  nose.  Although  we  may 
be  in  doubt  as  to  the  physical  or  chemical  basis  of 
'  freshness,'  we  are  most  of  us  inclined  to  attach  great 
importance  to  it  as  one  of  the  most  valuable  qualities 
which  air  can  have.  It  is  the  necessity  of  fresh  air 
which  has  compelled  us  to  supplement  the  London 
hospitals  with  a  large  number  of  convalescent  homes 
at  the  seaside  and  elsewhere,  because  experience  has 
shown  that  the  power  of  recovery  after  acute  illness  in 
London  or  in  any  large  town  is  very  much  less  than  it 
is  in  the  country.    This  quality  of  freshness  consists  in 
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an  absence  of  foulness,  a  condition  of  things  which  can- 
not exist  for  many  miles  to  leeward  of  a  big  city  like 
London.  It  is  also  almost  certain  that  the  air  cannot 
be  fresh  unless  there  be  green  things  to  freshen  it.  The 
chlorophyll  of  the  green  leaves  of  plants  under  the  in- 
fluence of  sunlight  is  constantly  engaged  in  absorbing 
carbonic  acid  from  and  returning  oxygen  to  the  air, 
and  on  this  account  it  is  tolerably  certain  that  vigorous 
herbage  is  necessary  for  the  freshening  of  the  atmo- 
sphere which  we  breathe. 

In  the  centre  of  London  comparatively  few  plants 
will  live,  and  fewer  still  will  flourish ;  and  even  those 
which  do  flourish  have  to  contend  with  an  absence  of 
sunlight,  ^\liich  is  very  prejudicial  to  the  vigorous  action 
of  the  chlorophyll.  It  thus  follows  that  the  regenerative 
power  of  the  air  in  the  centre  of  London  is  very  small ; 
we  become  entirely  dependent  upon  the  wind  for  our 
fresh  air,  and  the  stagnation  of  the  air  is  consequently  a 
more  serious  matter  in  London  than  it  is  elsewhere. 

Thus  one  is  led  naturally  to  the  discussion  of  another 
fact  which  is  all  too  evident  in  London — viz.  the  absence 
of  sunlight. 

There  can  be  no  doubt  as  to  the  importance  of  sun- 
light. We  know  that  the  activity  of  the  chlorophyll  of 
plants  is  directly  proportioned  to  the  amount  of  sunlight, 
and  we  know  that  plants  deprived  of  sunlight  become 
etiolated  and  pale.  When  we  see  the  radiometers  rotat- 
ing in  the  opticians'  wiudoAVS  we  have  a  demonstration 
that  sunlight  is  a  cause  of  motion,  and  all  the  wonders 
of  photography  are  calculated  to  impress  upon  us  the 
influence  of  sunlight  upon  chemical  action.  We  know 
also  of  certain  things  which  love  darkness  rather  than 
light,  and  among  them  are  the  vegetable  bodies  which 
contain  no  chlorophyll,  such  as  the  fungi,  inclusive  of 
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many  of  those  which  are  recognised  as  direct  causes  of 
disease.  It  has  heen  proved  with  regard  to  some  of  these 
disease-causing  microhes  that  exposure  to  the  sun's  rays 
materially  inhibits  their  growth. 

In  the  second  report  to  the  Eoyal  Society  Water 
Kesearch  Committee  on  '  The  Vitality  and  Virulence  of 
Bacillus  Anthracis  and  its  Spores  in  Potable  Waters,'  by 
Professor  Percy  Frankland  and  Professor  Marshall  Yv^ard 
(assisted  by  Dr.  Cartwright  Wood),  the  reporters  say 
(p.  316) : — 17.  To  summarise  our  results  with  anthrax 
spores  in  one  sentence,  we  may  state  generally  that 
there  is  one  natural  agency  at  least  which  is  capable  of 
destroying  them  in  surface  waters  to  which  they  have 
gained  access — viz.  the  action  of  direct  sunshine  on  the 
organism.  Whether  the  activity  of  water  bacteria  may 
be  added  as  a  second  bactericidal  agent  is  not  definitely 
determined,  but,  in  any  case,  of  these  two  influences  the 
sunshine  is  by  far  the  more  rapid  and  the  more  potent, 
though  its  sphere  may  be  much  more  restricted.'  ^ 

It  is  further  stated  that  the  anthrax  spores  were 
selected  for  these  experiments  '  as  representative  of  the 
extreme  limit  of  endurance  possessed  by  pathogenic 
bacteria.' 

These  facts  make  it  certain  that  the  presence  of  sun- 
light is  most  important  for  the  well-being  of  mankind, 
and  the  Italians  have  a  proverb  which  says  that  the 
doctor  is  sure  to  visit  those  places  where  the  sun  never 
comes. 

Nevertheless  we  know  very  little  that  is  accurate  con- 
cerning the  efi^ect  of  sunlight  upon  the  animal  economy. 
It  is  probable  that  the  pallor  of  town -dwellers  is  in  part 
owing  to  the  absence  of  sunlight,  and  it  is  certain  that 
pallor  must  mean  a  deficiency  either  in  the  quantity  or 
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quality  of  the  hsemoglobin,  the  red  matter  of  the  blood 
which  is  apparently  analogous  to  the  chlorophyll  of 
plants.  Such  a  deficiency  must  interfere  with  meta- 
bolism and  development,  and  it  seems  impossible  not  to 
believe  that  the  want  of  sunlight  is  a  factor  in  the  causa- 
tion of  rickets,  the  commonest  of  all  the  diseases  of 
London,  albeit  that  it  makes  very  little  show  in  the 
returns  of  the  Eegistrar- General. 

Thus  far  we  seem  to  have  arrived  at  the  conclusion 
that  the  increase  in  fog  and  darkness  in  London  is  a 
natural  consequence  of  the  increase  both  in  area  and 
density  of  the  city,  whereby  too  many  fireplaces  are 
packed  on  a  given  area. 

Of  late  years,  what  may  be  called  a  new  phenomenon 
in  connection  with  the  air  of  London  has  frequently  been 
observed — viz.  the  high  fog  or  high  darkness,  which, 
while  leaving  the  streets  quite  free  from  mist,  effectually 
shuts  off  the  light  of  the  sun,  and  gives  us  a  darkness  in 
every  way  comparable  to  the  darkness  of  night.  This 
must  be  due  to  a  bank  of  fog  hovering  over  the  city,  and 
the  explanation  of  this  new  phenomenon  is  probably  to 
be  found  in  the  enormous  increase  in  area  which  the 
city  has  undergone  of  late  years.  The  smoke  of  some 
densely  populated  outlying  part  is  caught  as  it  were  in 
a  passing  cloud  of  vapour,  which,  drifting  far  over  the 
tops  of  the  houses,  acts  as  an  absolutely  opaque  screen 
between  us  and  the  sun. 

The  dirtiness  of  London  air  being  mainly  due  to  the 
density  and  area  of  the  city  in  the  m_atter  of  people, 
houses,  and  chimneys,  can  nothing  be  done  to  lessen 
the  density  ?  I  am  afraid  the  answer  to  this  must  be 
that  such  measures  do  not  come  within  the  range  of 
practical  pohtics.  London  is  regarded  as  a  place  for 
making  money  in,  and  people  who  come  to  it  for  that 
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purpose  are  extremely  unwilling  to  be  pestered  with  vital 
statistics. 

Tbat  London  will  go  on  for  some  time  yet  getting 
progressively  worse  there  can  be  little  doubt,  but,  never- 
theless, it  is  useful  to  point  out  how  its  troubles  have 
arisen,  for  although  one  may  have  no  local  feeling  for 
wdiat  Col:>bett  called  '  the  Wen,'  one  would  be  sorry  to 
see  her  bad  example  in  sanitary  matters  recklessly 
imitated. 

We  may  admit  that  it  is  not  a  matter  of  very  great 
consequence  whether  the  death-rate  of  London  be  high 
or  low,  and  we  may  feel  very  confident  that  if  its  inhabi- 
tants were  polled  as  to  whether  they  would  like  a  lower- 
ing of  death-rate  or  an  increase  of  trade  profit,  they 
would  choose  the  latter. 
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CHAPTER  VII 

WATER 

Water  is  an  article  of  first  necessity  to  all  of  us.  With- 
out pure  water  there  cannot  be  health.  Pure  water  has 
served  moralists  of  all  times  as  a  symbol  of  purity. 
The  Christian  Sacrament  of  Baptism  is  an  instance  of 
this. 

Our  moral  responsibility  \nih  regard  to  water  should 
be  to  respect  its  purity  as  something  too  sacred  to  be 
defiled.  In  this  Christian  land,  however,  there  is  scarcely 
a  watercourse  which  is  not  polluted,  and  many  of  our 
loveliest  rivers  have  been  wantonly  converted  into  sewers. 

In  his  introduction  to  '  The  Crown  of  Wild  Olive,' 
Professor  Piuskin  gives  an  eloquent  description  of  our 
swinish  apathy  with  regard  to  water.  The  passage  is 
so  beautiful,  that  no  apology  is  needed  for  quoting  it  in 
full  :  - 

'  Twenty  years  ago  there  was  no  lovelier  piece  of  low- 
land scenery  in  South  England,  nor  any  more  pathetic 
in  the  world,  by  its  expression  of  sweet  human  cha- 
racter and  life,  than  that  immediately  bordering  on  the 
source  of  the  Wandle,  and  including  the  low  moors  of 
Addington,  and  the  villages  of  Beddington  and  Carshal- 
ton,  with  all  their  pools  and  streams.  No  clearer  or 
diviner  waters  ever  sang  with  constant  lips  of  the  hand 
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which  "  giveth  ram  from  heaven";  no  pasture  ever 
hghtened  in  spring-time  with  more  passionate  blossom- 
ing ;  no  sweeter  homes  ever  hallowed  the  heart  of  the 
passer-by  with  their  pride  of  peaceful  gladness — fain 
hidden,  yet  full  confessed.  The  place  remains  (1870) 
nearly  unchanged  in  its  larger  features ;  but  with  deli- 
berate mind  I  say,  that  I  have  never  seen  anything  so 
ghastly  in  its  inner  tragic  meaning — not  in  Pisan 
Maremma — not  by  Campagna  tomb — not  by  the  sand- 
isles  of  the  Torcellan  shore — as  the  slow  stealing  of  aspects 
of  reckless,  indolent,  animal  neglect  over  the  delicate 
sweetness  of  that  English  scene.  Nor  is  any  blasphemy 
or  impiety,  any  frantic  saying  or  godless  thought,  more 
appalling  to  me,  using  the  best  pow^er  of  judgment  I 
have  to  discern  its  sense  and  scope,  than  the  insolent 
defiling  of  those  springs  by  the  human  herds  that  drink 
of  them.  Just  where  the  welling  of  stainless  water, 
trembling  and  pure,  like  a  body  of  light,  enters  the  pool 
of  Carshalton,  cutting  itself  a  radiant  channel  down  to 
the  gravel,  tln-ough  ways  of  feathery  reeds,  all  waving, 
which  it  traverses  with  its  deep  threads  of  clearness, 
like  the  Chalcedony  in  Moss-agate,  starred  here  and 
tliere  with  the  white  Grenouillette ;  just  in  the  very 
rush  and  murmur  of  the  first  spreading  currents,  the 
human  wretches  of  the  place  cast  their  street  and  house 
foulness ;  heaps  of  dust  and  slime  and  broken  shreds  of 
old  metal,  and  rags  of  putrid  clothes,  which,  having 
neither  energy  to  cart  away,  nor  decency  enough  to  dig 
into  the  ground,  they  thus  shed  into  the  stream,  to  dif- 
fuse what  venom  of  it  will  float  and  melt,  far  away,  in 
all  places  where  God  meant  those  waters  to  bring  joy 
and  health.  And  in  a  little  pool  behind  some  houses 
farther  in  the  village,  where  another  spring  rises,  the 
shattered  stones  of  the  well,  and  of  the  little  fretted 
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channel  which  was  long  ago  built  and  traced  for  it  by 
gentle  hands,  lie  scattered,  each  from  each,  under  a 
rugged  bank  of  mortar  and  scoria,  and  bricklayers' 
refuse,  on  one  side,  which  the  clean  water,  nevertheless, 
chastises  to  purity ;  but  it  cannot  conquer  the  dead  earth 
beyond ;  and  then  circled  and  coiled  under  festering 
scum,  the  stagnant  edge  of  the  pool  effaces  itself  into 
a  slope  of  black  slime,  the  accumulation  of  indolent 
years.  Half-a-dozen  men,  with  one  day's  work,  could 
cleanse  those  pools  and  trim  the  flowers  about  their 
banks,  and  make  every  breath  of  summer  air  above 
them  rich  with  cool  balm,  and  every  glittering  wave 
medicinal,  as  if  it  ran,  troubled  only  by  angels  from  the 
porch  of  Bethesda.  But  that  day's  w^ork  is  never  given, 
nor,  I  suppose,  will  be ;  nor  will  any  joy  be  possible  to 
heart  of  man  for  evermore,  about  those  wells  of  English 
water.' 

If  poetry  may  be  defined  as  the  art  of  conveying 
absolute  truths  in  the  most  beautiful  and  forcible  lan- 
guage attainable,  of  at  once  compelling  the  intellect  and 
gratifying  the  senses,  then  the  above  passage  must  take 
a  high  rank  among  short  English  poems,  for  its  beauty 
is  equalled  by  its  matter-of-fact  truth. 

Unfortunately  for  the  purity  of  English  waters,  the 
Public  Health  Act  of  1848  encouraged  the  emptying  of 
town  sewerage  into  rivers,  and  we  are  still  taught  as  one 
of  the  chief  tenets  of  our  sanitary  creed  that  we  should 
dirty  as  much  water  as  possible  in  washing  away  from 
our  houses  filth  which  ought  to  be  buried.  As  a  con- 
sequence of  this,  pure  water  is  becoming  daily  more 
difficult  to  get,  and  nowadays  it  is  considered  safer  and 
better  to  drink  water — hard,  charged  with  carbonic  acid, 
and  deficient  in  oxygen — which  has  been  raised  at  infinite 
cost  from  the  depths  of  the  earth,  than  to  drink  of  the 
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'brook  which  babbles  by,' with  every  bubble  freshened 
by  the  air  and  charged  with  its  maximum  amount  of 
oxygen.  The  reason  for  this  is  that  the  brook  has  almost 
certainly  been  fouled  by  receiving  the  filthiness  from 
dwellings  nearer  to  its  source,  and  the  natural  conse- 
quence is  the  reflection  that,  if  the  brook  has  already  been 
fouled,  a  little  more  fouling  can  do  no  harm,  and  thus 
the  brook  gathers  sewage  as  it  flows,  till,  having  passed 
through  sundry  towns  in  its  course,  it  flows  out  to  sea  a 
seething,  stinking  sewer. 

We  all  of  us  deplore  this  state  of  things,  but  few  of 
us,  in  thinking  of  the  cause  of  such  filthy  impurity,  ever 
pause  to  put  to  ourselves  the  solemn  question,  *  Is  it  I  ? ' 
We  inveigh  against  the  '  Board/  we  say  that  such  a  state 
of  things  is  disgraceful,  we  shut  our  eyes  to  the  fact  that 
the  disgrace  falls  upon  ourselves  as  well  as  others  ;  and 
even  though  we  may  be  favourably  circumstanced  for 
doing  our  duty  towards  the  watercourses,  the  pangs  of 
conscience  are  seldom  sufficient  to  make  us  stop  our 
quota  of  pollutions ;  at  least  to  do  our  own  duty,  and, 
doing  it,  set  a  good  example  to  others. 

Eichard  the  Second  (whose  advisers  probably  remem- 
bered the  epidemics  of  '  the  Black  Death '  in  the  reign 
of  his  grandfather)  passed  an  Act  in  1388  which  imposed 
a  penalty  of  twenty  pounds  (worth  how  much  of  our 
money  ?)  on  persons  who  fouled  ditches  and  rivers  with 
filth  and  refuse,  and  in  1876  Parliament  passed  an  Act 
intended  to  save  rivers  from  pollution.  This  Act  is  put 
in  force  against  '  Boards  '  and  '  Authorities  '  (with  how 
much  success  the  Thames,  the  Mersey,  and  the  Clyde 
will  testify),  but  is  seldom  enforced  against  individuals; 
and  although  it  is  often  easy  for  an  individual  to  cease 
polluting  a  watercourse,  it  is  often  impossible  for  a 
sanitary  authority  to  do  so  in  the  face  of  the  apathy  of 
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the  individuals  by  whom  the  members  of  the  '  Board  ' 
have  been  elected. 

Not  unfrequently  the  '  Board  '  is  content  to  let  the 
individuals  alone,  because  millions  spent  in  sewers  and 
other  millions  spent  in  waterworks  is  '  good  for  trade  ' 
in  general,  and,  possibly,  specially  good  for  the  special 
trade  of  some  of  the  members  of  our  local  parliaments. 

The  demon  of  self-interest  has  always  to  be  reckoned 
with  when  devising  measures  intended  to  benefit  the 
public  health. 

Many  diseases  are  caused  or  conveyed  by  impure 
water,  the  most  notable  being  cholera  and  enteric  fever. 
Let  us  take  the  commonest  of  these  diseases,  enteric  or 
typhoid  fever.  The  ppttient  who  is  attacked  with  typhoid 
is  attacked  insidiously;  he  suffers  from  the  disease, 
generally  days,  sometimes  weeks,  before  its  nature  is 
recognised.  The  poisonous  excreta  of  this  patient  pass 
into  a  watercourse  or  perhaps  into  a  cesspool  (a  pit  in 
which  excrement  and  water  are  commingled),  and  the 
water  leaks  from  the  cesspool  into  the  w^ell,  and  then  those 
who  drink  of  the  well  suffer  in  their  turn  from  typhoid. 

Water  thus  poisoned  by  leakage  usually  bears  evi- 
dence, both  physical  and  chemical,  of  its  contamination, 
but  this  does  not  appear  to  be  necessarily  the  case,  and 
there  are  instances  of  tainted  waters  being  pleasant  to 
the  eye  and  palate. 

That  the  germs  of  cholera  and  typhoid  will  live  in 
water  is  certain,  and  their  power  of  diffusion  through 
water  is  infinite.  One  dejection  from  a  typhoid  patient 
is  theoretically  capable  of  infecting  an  almost  unlimited 
volume  of  water.  The  mischief  which  one  case  of  typhoid 
may  do  is  told  by  the  late  Professor  de  Chaumont  in  '  Our 
Homes  '  : — ■ 

*  A  very  remarkable  case  was  investigated  a  few  years 
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ago  by  Dr,  Thome  Thome  at  Caterham  and  Eedhih, 
Surrey.  The  Caterham  Water  Company  found  that  they 
were  unable  to  supply  the  whole  district  with  their 
existing  arrangements,  and  in  the  more  remote  part  of 
the  district  they  were  obliged  to  get  part  of  their  supply 
from  a  neighbouring  company.  In  the  meantime  they 
determined  to  enlarge  their  sources  of  supply  by  digging 
additional  wells,  and  cutting  and  enlarging  the  adits 
from  one  to  the  other.  Careful  arrangements  were 
made  to  prevent  contamination  of  the  water  during  the 
work,  and  the  men  were  instructed  to  carefully  avoid 
fouling  the  water  with  any  excremental  matter.  One  of 
the  workmen,  newly  taken  on,  was  suffering,  unknown 
to  himself,  from  a  mild  attack  of  typhoid  fever,  accom- 
panied with  diarrhoea,  and  he  confessed  that  he  was 
obliged  not  only  to  have  resort  to  the  buckets,  but  even 
to  make  use  of  the  adit  itself,  on  emergency.  About 
twelve  or  fourteen  days  after  he  began  to  work  typhoid 
fever  began  to  show  itself  among  the  consumers  of  the 
water ;  the  disease  spread  rapidly,  and  about  350  cases 
with  several  deaths  took  place.  When  Dr.  Thorne 
Thorne  investigated  the  circumstances,  one  remarkable 
fact  became  evident— viz.  that  the  disease  was  almost 
entirely  confined  to  that  part  of  the  district  supplied 
with  the  company's  water  pure  and  simple,  whilst  the 
outlying  part,  which  was  only  partially  supplied  from 
the  company's  wells,  but  whose  chief  supply  was  from 
those  of  the  neighbouring  company,  remained  nearly 
free  from  disease.  This  fact,  joined  with  the  other,  that 
the  disease  broke  out  just  about  the  usual  time  after  the 
wwkman  must  have  been  the  cause  of  contaminating 
the  well,  pointed  clearly  to  the  Caterham  Company's 
water  as  the  medium  of  contagion.  Another  corrobo- 
rating fact  was,  that  at  the  Lunatic  Asylum,  where  the 
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water-supply  was  from  a  deep  well  on  their  own  premises, 
the  inmates  remained  free  from  the  disease ;  and  at  the 
barracks,  the  Guards,  who  also  drank  the  water  of  the 
Asylum  well,  did  not  suffer.  The  latter  was  a  pure 
water,  as  I  had  an  opportunity  of  analysing  it  myself. 
The  remedial  measures  adopted  were  to  stop  the  supply 
of  water  at  once,  to  pump  the  wells  dry  several  times,  to 
scrape  the  sides  of  the  wells  and  the  adits  and  wash 
them  with  chloride  of  lime,  and  to  throw  large  quantities 
of  Condy's  fluid  into  the  water.  From  that  time  the 
disease  entirely  ceased.  No  more  marked  proof  could  be 
given  of  the  transmission  of  the  disease  through  water.' 

No  more  marked  proof  could  be  given  of  the  enormous 
diffusion  which  takes  place  when  typhoid  poison  is  mixed 
with  water,  and  of  the  dangers  which  necessarily  attend 
upon  water-carried  sewage.  If  we  foul  the  brooks,  rivers 
and  wells  which  are  about  our  houses  we  must  rely  on 
water  companies  for  the  first  necessary  of  life,  but  if  the 
common  source  gets  poisoned  we  encounter  epidemics  of 
an  extent  unknown  before. 

The  following  case  which  is  quoted  (in  German)  in 
the  sixth  report  of  the  Eivers  Pollution  Commissioners 
tells  a  similar  tale ;  and  it  also  tells  us  that  typhoid 
poison  cannot  be  removed  from  water  by  the  most  per- 
fect underground  filtration.  The  ensuing  version  of  the 
'  Lausen  case  '  is  taken,  however,  from  Mr.  Noel  Hartley's 
little  book  on  '  Water,  Air  and  Disinfectants,'  published 
by  the  Society  for  Promoting  Christian  Knowledge. 

In  the  village  of  Lausen,  near  Basle,  in  Switzerland, 
which  had  never  within  the  memory  of  man  been 
visited  by  epidemic  typhoid,  and  in  which  not  even  a 
single  case  had  occurred  for  many  years,  there  broke 
out  in  August  1882  an  epidemic  which  simultaneously 
attacked  a  large  portion  of  the  inhabitants.    About  a 
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mile  from  Lausen,  and  separated  from  it  by  the  moun- 
tainous ridge  of  the  Stockhalden,  which  was  probably  an 
old  moraine  from  the  glacial  epoch,  lies  a  small  parallel 
valley — the  Furlerthal.  In  an  isolated  farmhouse, 
situated  in  this  valley,  a  farmer,  who  had  just  returned 
from  a  long  journey,  was  attacked  by  typhoid  fever  on 
June  10.  During  the  next  two  months  three  other  cases 
occurred  in  the  same  house.  The  inhabitants  of  Lausen 
were  entirely  ignorant  of  what  had  occurred  in  this 
solitary  mountain  farm,  which  was  cut  off  from  all  com- 
munication with  the  rest  of  the  world  ;  when  on  August  7 
ten  of  the  villagers  wwe  suddenly  struck  down  by  typhoid 
fever,  whilst  during  the  next  nine  days  the  number  of 
cases  had  already  increased  to  57  out  of  a  population  of 
780  persons  living  in  90  houses.  In  the  first  four  weeks 
the  number  of  cases  reached  100  (that  is  to  say,  that 
out  of  every  100  persons  in  the  village  more  than  12 
were  attacked) ;  and  altogether,  to  the  close  of  the 
epidemic  at  the  end  of  October,  130  persons,  or  17  in 
every  100  of  the  population,  were  attacked,  besides  14 
children  who  were  infected  at  Lausen  during  their 
summer  holidays,  and  became  ill  after  their  return  to 
school  in  other  localities.  The  fever  cases  were  pretty 
equally  distributed  throughout  the  entire  village,  but 
those  houses  (six  in  number)  which  were  supplied  with 
water  from  their  own  private  wells,  and  not  from  the 
public  fountains,  were  entirely  exempt.  This  remarkable 
difference  led  to  a  suspicion  that  the  public  water-supply 
was  connected  with  the  cause  of  the  epidemic,  although 
the  apparent  immaculate  source  of  this  supply  seemed 
to  negative  any  such  suspicion. 

The  water  came  from  a  spring  situated  at  the  foot  of 
the  adjacent  Stockhalden  ridge.  It  was  then  received 
in  a  tank  lined  with  brickwork  and  carefully  protected 
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from  pollution  ;  nevertheless,  a  careful  investigation  of 
the  source  of  this  spring  placed  beyond  doubt  the  origin 
of  the  infection. 

Ten  years  previously  it  had  been  proved  that  direct 
water  communication  through  the  intervening  mountains 
existed  between  the  spring  and  a  brook  in  the  Flirlerthal, 
flowing  past  the  farmhouse  in  which  the  typhoid  fever 
cases  occurred.  At  that  time  ten  years  before)  there 
was  spontaneously  formed,  by  the  giving  way  of  the  soil 
for  a  short  distance  below  the  farmhouse  and  close  to  the 
brook,  a  hole  about  8  ft.  deep  and  3  ft.  in  diameter,  at 
the  bottom  of  which  a  moderately  clear  stream  of  water 
was  observed  to  be  flowing.  As  an  experiment  the  whole 
of  the  brook  water  was  now  diverted  into  this  hole,  at 
the  bottom  of  which  it  entirely  disappeared,  but  in  an 
hour  or  two  the  spring  at  Lausen,  at  that  time  nearly 
dry  from  a  long  drought,  overflowed  with  an  abundance 
of  water  which  was  turbid  at  first,  but  afterwards  clear, 
and  this  overflow  continued  until  the  Furler  brook  was 
again  confined  to  its  bed.  It  was,  however,  afterwards 
noticed  that,  whenever  the  meadows  below  this  hole  were 
irrigated  with  the  water  of  the  Furler  brook,  the  volume 
of  the  Lausen  water-supply  became  greatly  augmented  a 
few  hours  afterwards.  Now  this  irrigation,  practised 
every  year,  was  carried  on  in  the  summer  of  the  epidemic 
from  the  middle  to  the  end  of  July,  the  brook  being 
polluted  by  the  dejections  of  the  typhoid  patients — for  it 
was  in  direct  communication  with  the  closets  and  dung- 
heaps  of  the  infected  house,  whilst  all  the  chamber-slops 
were  emptied  directly  into  it,  and  the  dirty  linen  of  the 
patients  washed  in  it.  Soon  after  the  irrigation  had 
begun  the  water-supply  to  Lausen,  which  was  at  first 
turbid,  acquired  an  unpleasant  taste,  and  increased  in 
volume.    About  three  weeks  after  the  commencement  of 
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the  irrigation  the  sudden  outbreak  of  typhoid  fever  in 
Lausen  occurred. 

In  his  search  after  the  cause  of  this  outbreak  Dr. 
Hagler,  of  Basle,  did  not  rest  satisfied  with  the  evidence 
just  recorded,  but  supplemented  it  by  the  following  in- 
genious and  conclusive  experiments :  The  hole  in  the 
Fiirler  was  reopened  and  the  brook  again  led  into  it  ; 
three  hours  later  the  fountains  at  Lausen  delivered 
double  the  quantity  of  water. 

'  Eighteen  hundredweight  of  salt,  previously  dissolved 
in  water,  was  now  poured  into  the  hole,  and  soon  the 
water  at  Lausen  exhibited  a  great  increase  of  saltness, 
until  the  solid  matter  in  the  water  increased  threefold. 
The  passage  of  the  Fiirlerthal  water  to  the  fountains  of 
the  fever-stricken  village  was  thus  ascertained  beyond 
doubt.  But  another  interesting  question  here  presented 
itself:  Did  the  water  find  its  way  through  the  Stock- 
halden  by  a  natural  open  conduit,  or  was  it  filtered 
through  the  porous  material  of  the  old  moraine  ?  ' 

*  To  decide  this  point  2^  tons  of  flour  were  first  care- 
fully and  uniformly  diftused  in  water,  and  then  thrown 
into  the  hole ;  but  neither  an  increase  in  the  solid  con- 
stituents nor  the  slightest  turbidity  of  the  Lausen  water 
was  observed  after  this  addition.' 

This  remarkable  case  shows  : — 

1.  That  the  power  of  mischief  possessed  by  water- 
carried  sewage  is  enormous. 

2.  That  the  diffusibility  of  typhoid  poison  in  water 
is  practically  infinite. 

3.  That  water  containing  typhoid  poison  may  not  be 
purified  by  filtration  through  nearly  a  mile  of  solid  earth 
(a  filter  fine  enough  to  arrest  particles  of  wheat  flour), 
although  it  must  be  borne  in  mind  that  the  filter  in  this 
instance  was  deeply  buried,  and  that  the  certain  absence 
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of  air  and  aerobic  microbes  rendered  the  oxidation  and 
purification  of  the  water  passing  through  it  an  impos- 
sibihty.  The  fact,  also,  that  the  Lausen  water  became 
turbid  when  the  Fiirler  brook  overflowed  seems  to  indi- 
cate that,  although  the  flour  experiment  gave  a  negative 
result,  solid  particles  were,  nevertheless,  able  to  find 
their  way  through  the  Stockhalden  ridge. 

4.  That  large  typhoid  epidemics  are  favoured  by  a 
water-supply  common  to  many  people,  if  by  mischance 
that  water-supply  gets  fouled. 

In  the  year  1893  the  town  of  Worthing,  a  well-known 
seaside  health-resort  in  Sussex,  was  reduced  to  a  condi- 
tion of  temporary  ruin  by  an  epidemic  of  enteric  fever. 
The  epidemic  affected  Worthing,  West  Worthing,  and 
the  neighbouring  villages  of  Broadwater  and  West  Tar- 
ring ;  but  for  the  sake  of  simplicity  we  will  deal  with  the 
main  outbreak  at  Worthing,  the  circumstances  of  which 
were  investigated  by  Dr.  Theodore  Thomson  on  behalf 
of  the  Local  Government  Board.  From  Dr.  Thomson's 
official  report  the  following  facts  are  culled  : — 

Between  May  and  November  1,257  cases  of  enteric 
fever  were  notified  in  Worthing,  the  population  of  which 
at  that  time  was  15,317.  Of  those  attacked,  153,  or 
rather  more  than  12  per  cent.,  died.  It  must  be  borne 
in  mind,  however,  that  Worthing  is  a  town  to  which 
persons  pay  short  visits,  and  it  is  certain  that  many  of 
those  who  contracted  fever  in  Worthing  were  laid  up 
with  the  disease  elsewhere.  The  author  certainly  had 
two  cases  of  enteric  fever  under  his  care  at  University 
College  Hospital  in  1893  for  which  the  sanitary  con- 
dition of  Worthing  was  directly  answerable.  It  is  pro- 
bable, therefore,  that  the  number  1,257  is  considerably 
short  of  the  total  cases. 

The  epidemic  began  towards  the  end  of  April,  and 
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was  marked  two  waves.  The  first  part  of  the  epi- 
demic readied  its  cHmax  towards  the  end  of  May,  and 
had  ahuost  subsided  by  the  middle  of  Jmie.  The  total 
nmiiber  of  cases  between  April  and  June  23  was  296. 
At  the  beginning  of  July  the  disease  burst  out  with  re- 
doubled energy,  and  reached  a  climax  at  the  end  of  the 
third  week  in  July,  after  which  the  cases  notified  got 
gradually  less,  and  the  disease  finally  disappeared  in 
November.  The  total  cases  in  the  second  half  of  the 
epidemic  numbered  961. 

Speaking  of  the  general  sanitary  condition  of  the 
town,  Dr.  Thomson  says  :  '  In  not  a  few  instances  the 
open  space  round  poor-class  dwellings  is  somewhat 
scanty.  This  condition  of  things  is,  as  we  have  seen, 
the  invariable  concomitant  of  water-carried  sewage. 

The  sewers  were  badly  jointed,  and  wherever  ex- 
amined were  found  to  be  leaking.  Some  of  them  were 
laid  on  a  dead-level,  and  two  were  reported  to  have  a 
slight  slope  in  the  wrong  direction.  The  sewers  dis- 
charged into  the  sea,  and  during  the  periods  of  high 
tide  (twice  in  every  twenty-four  hours)  the  contents  of 
them  were  dammed  back  and  unable  to  escape.  The 
water-supply  was  from  the  municipal  waterworks.  The 
public  supply  commenced  in  1857,  when  a  well  68  feet 
deep,  and  with  a  bore-hole  going  for  a  further  300  feet,  was 
sunk  in  the  chalk.  Ten  years  later,  in  1867,  a  second 
similar  well  was  sunk  ;  and  still  further  to  increase  the 
supply  of  water  these  two  wells  were,  in  1880,  united 
by  a  tunnel  72  feet  below  the  surface.  In  1885  it 
became  necessary  to  sink  a  third  well ;  but  at  a  depth  of 
only  18  feet  a  fissure  was  struck,  and  as  the  water 
supplied  by  this  fissure  was  in  large  quantity  and  not 
considered  to  be  good,  the  work  was  abandoned,  and 
recommenced  some  70  feet  to  the  south-west ;  and  this 
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well  was  united  with  one  of  the  previous  wells  by  a 
tunnel  72  feet  below  the  surface. 

In  1893  further  supplies  were  called  for,  and  accord- 
ingly a  tunnel  was  driven  from  the  bottom  of  the  well 
sunk  in  1885,  in  a  north-easterly  direction,  towards  the 
well  which  had  been  commenced  and  abandoned  for  the 
reasons  stated  in  1885.  When  this  tunnel  or  heading 
had  been  driven  to  a  length  of  70  feet,  and  had  reached 
a  point  just  below  the  abandoned  well  of  1885,  a  fissure 
was  struck  which  yielded  2,623  gallons  per  minute,  and 
the  men  had  to  run  for  their  lives.  This  occurred  on 
April  14,  1893.  The  new  water  was  at  once  used  for 
the  public  supply,  and  within  a  few  days  the  epidemic 
began. 

This  water  afforded  on  chemical  analysis  very  little 
reliable  evidence  of  sewage  contamination ;  but  on 
bacterioscopic  examination  by  Dr.  Klein,  both  the  Bacil- 
lus Coll  and  the  Bacillus  entericus  were  discovered,  thus 
leaving  no  doubt,  not  only  that  sewage,  but  specifically 
infected  sewage,  had  found  its  way  into  the  wells. 

By  filling  the  abandoned  well  of  1885  with  a  ton  of 
salt  dissolved  in  water,  the  water  in  the  new  headin*^ 
was  rendered  distinctly  salt,  and  thus  the  direct  con- 
nection of  this  heading  with  the  surface  was  demon- 
strated. On  the  north,  west,  and  east  of  the  Water- 
works are  sewers,  the  nearest  of  which,  coming  from 
the  Infirmary,  was  only  160  feet  from  the  new  heading, 
and  with  a  possibility  of  a  backflow  into  a  disused 
drain  running  still  closer  to  the  new  heading.  All  these 
drains  were  found  to  be  leaking. 

The  initial  case  of  enteric  fever  which  caused  the  first 
contamination  was  never  traced ;  but  it  is  no  matter 
for  surprise  that,  when  the  town  was  filled  with  cases 
of  enteric  fever,  and  the  leaking  drains  were  carry- 
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ing  large  amounts  of  poisonous  excrement,  which  cer- 
tainly found  its  way  at  one  point  into  the  well,  the 
second  wave  of  the  epidemic  was  severe.  In  the  In- 
firmary, the  drain  from  which  passed  within  160  feet  of 
the  point  where  the  fatal  fissure  was  discovered,  there 
were  fifty  cases  of  enteric  fever  in  May,  June  and  July. 

This  epidemic  is  a  striking  example  of  the  dangers 
of  water-carried  sewage.  It  shows  that  a  leaking  sewer 
is  not  a  whit  less  dangerous  than  a  cesspool.  It  shows 
also,  that  deep  wells  in  the  chalk  are  far  from  being  abso- 
lutely safe  sources  of  water-supply.  It  further  shows 
that  big  waterworks,  when  contaminated,  cause  big  epi- 
demics, and  it  forces  us  to  the  conclusion  that  when  we 
isolate  patients  suffering  from  enteric  fever,  it  is  also 
imperative  to  isolate  their  excreta. 

Medical  literature  is  crowded  with  instances  of  mis- 
chief caused  by  water  being  contaminated  by  leakage 
from  sewers  and  cesspools.  The  fact  is  so  well  esta- 
blished that  it  is  not  necessary  to  weary  the  reader  with 
instances.  The  above  cases  show  clearly  (1)  that  one 
man  has  infected  350  others ;  and  (2)  that  infections 
may  travel  for  a  mile  through  an  underground  filter. 

In  the  face  of  the  Lausen  case  it  would  almost  seem 
that  the  absolute  protection  of  a  water-supply  is  nearly 
impossible. 

Deep  wells  which  are  sunk  in  chalk  or  any  other 
porous  soil  are  liable  to  pollution  from  foulness  finding 
its  way  into  them  from  the  surface  or  through  cracks  or 
fissures  in  the  soil,  and  this  danger  is  proportionate  to 
the  amount  of  water  pumped  from  the  well. 

Messrs.  Kogers  Field  and  Wahace  Peggs  have,  in  an 
article  in  '  Our  Homes,'  given  us  the  following  instruc- 
tive information : — 

*Deep  wells  are  much  less  liable  to  contamination 
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than  shallow  wells,  but  even  they  are  not  safe  from  the 
insidious  influence  of  cesspools.  A  very  striking  in- 
stance of  this  occurred  at  Liverpool  some  years  ago  in 
the  case  of  the  Dudlow  Lane  well,  sunk  in  the  New  Eed 
Sandstone  formation.  This  well  was  situated  in  a  sub- 
urban district  some  distance  from  Liverpool,  and  was 
247  feet  deep,  with  a  bore-hole  at  the  bottom  another 
196  feet  deep,  making  443  feet  altogether.  The  effect  of 
the  continuous  pumping  from  this  well  was  to  dry  the 
wells  of  the  houses  in  the  neighbourhood,  and  these  were 
then  used  in  several  cases  by  the  householders  as  cess- 
pools. The  consequence  was  that  the  water  in  Dudlow 
Lane  well  was  gradually  polluted,  and  in  five  years  after 
the  well  was  constructed  it  had  to  be  disused.' 

Now  the  danger  of  contamination  of  deep  wells  is  not 
due  merely  to  their  depth,  but  still  more  to  the  depres- 
sion of  the  level  of  the  water  which  is  caused  by  the 
pumping. 

'  The  distance  to  which  the  influence  of  pumping  ex- 
tends varies  greatly  in  different  cases,  being  in  one  case 
only  fifteen  times  the  depression,  and  in  another  as 
much  as  160  times  the  depression.  The  chief  circum- 
stance which  seems  to  influence  the  distance  is  the 
degree  of  permeability  of  the  strata  through  which  the 
water  has  to  percolate.  In  fine  sand  and  fine  gravel, 
where  there  is  a  large  amount  of  resistance  to  the  pas- 
sage of  the  water,  the  distance  varies  from  fifteen  to 
thirty-nine  times  the  depression.  In  the  chalk,  where 
fissures  exist  which  facilitate  the  passage  of  water,  the 
distance  is  fifty-seven  times  the  depression.' 

Thus  it  appears  that  even  the  deepest  wells  may  be 
fouled  by  cesspools,  and  if  by  cesspools,  equally  by  leak- 
ing drains  or  sewers.  And  since  we  cannot  know  when 
a  cesspool  or  a  deeply  buried  sewer  begins  to  leak,  it  is 
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impossible  to  feel  quite  secure  with  regard  to  water- 
supply  from  deep  wells  in  the  chalk,  which  is  just  now 
the  most  popular  source  for  water,  and  is  being  largely 
recommended.  The  danger  of  contamination  from  a 
distance  is  (in  the  case  of  chalk  and  other  porous  soils) 
proportional  to  the  depth  of  the  well,  and  also,  in  some 
degree,  to  the  demand  made  upon  the  well  for  water  ;  so 
that  a  public  well  may  not  prove  dangerous  until  popu- 
lation  has  increased  around  it,  and  the  demands  made 
upon  the  well  have  proportionately  increased. 

With  regard  to  the  pollution  of  wells,  it  must  be 
pointed  out  (1)  that  such  pollution  is  almost  always 
from  underground  sewers  or  cesspools,  the  contents  of 
which  have  had  no  chance  of  aeration  and  purification  ; 
(2)  that  such  pollution  is  caused  by  leakage — i.e.  the 
direct  irruption  of  water  from  cesspools,  &c.,  into  wells 
without  filtration  of  any  kind ;  and  (3)  that  sewage  in 
sewers  and  cesspools,  when  it  begins  to  leak,  is  under  the 
pressure  of  a  superincumbent  column  of  water,  and 
hence  the  burrows  which  it  gradually  forms  extend  long 
distances.  The  mechanical  conditions  of  water  thrown 
on  the  surface  of  the  ground  and  water  stored  in  under- 
ground tanks  are  entirely  different — as  different  as  are 
the  biological  conditions. 

It  is,  we  have  seen,  an  easy  matter  to  foul  rivers, 
watercourses  and  wells.  How  can  water  be  purified 
when  once  fouled  ?  There  are  porcelain  filters  in  the 
market  which  seem  capable  of  really  sterilising  fluids  ; 
but  in  the  purification  of  sewage  by  what  is  known  as 
intermittent  downward  filtration,  it  is  now  recognised 
that  the  biological  condition  of  the  filter,  i.e.  the  presence 
of  a  film  rich  in  micro-organisms,  is  as  -  important 
as  its  mechanical  condition.  This  principle  has  been 
t;urned  to  account  by  the  Massachusetts  Board  of  Health, 


200 


ESSAYS  ON  RURAL  HYGIENE 


and  is  the  basis  of  a  system  of  '  treating '  sewage  devised 
by  Mr.  Scott-Moncrieff. 

Boiling  will  probably  destroy  typhoid  and  similar 
poisons ;  but  boiling  for  a  short  time  only  is,  as  is  well 
known,  not  absolutely  reliable. 

Evaporation  and  recondensation  is  a  sure  method  of 
purification.  This  is  being  done  for  us  constantly  by 
the  sun,  which  evaporates  the  water  which  falls  upon  the 
earth,  raises  it  in  clouds,  and  gives  it  back  to  us  again  as 
rain.  Nature  is  constantly  engaged  in  purifying  the  water. 

If  we  wish  to  have  a  constant  supply  of  pure  water 
near  at  hand,  we  must  religiously  abstain  from  careless 
water-pollution.  Prevention  is  better  than  cure,  and  it 
is  far  easier  to  stop  water-pollution  than  to  remedy  it. 

In  rural  and  semi-rural  places  water  should  never  be 
used  for  carrying  excrement ;  and  building  should  be  so 
controlled  that  water-carried  excrement  may  not  become 
necessary.  Water  fouled  by  domestic  use  should  be 
thrown  on  the  nearest  available  piece  of  ground.  Some 
will  be  thus  evaporated ;  some  will  be  absorbed,  together 
with  much  organic  matter,  by  the  roots  of  growing 
plants;  and  the  rest  will  filter  slowly  through  the  earth, 
and  find  its  way  to  a  watercourse  in  a  state  of  practical 
purity. 

During  the  summer  months,  while  vegetation  is 
vigorous  and  the  temperature  high,  scarcely  any  of  the 
water  will  soak  far  away,  but  all  will  be  evaporated  and 
absorbed  by  the  roots  of  the  plants.  Trees  and  vege- 
tables, be  it  observed,  are  the  best,  and  really  the  only 
effectual,  scavengers.  They  also  suck  the  water  from  the 
soil  and  keep  it  dry.  It  has  been  estimated  by  Pettenkofer 
that  an  oak-tree  with  711,592  leaves  will,  during  the 
summer,  evaporate  8^  times  the  amount  of  rain  falling 
on  the  ground  which  it  covers.    The  Eucalyj^tus  c/lohulus 


WATER 


20I 


will  evaporate  eleven  times  the  rainfall.  We  should 
alwa^^s  expose  waste  water  to  the  air  and  to  alternations 
of  temperature  ;  the  heat  or  the  east  wind  will  dry  it 
up  and  stop  the  growth  of  organisms  ;  cold  will  freeze 
it,  and  equally  stop  the  growth  of  organisms.  In 
sewers  and  cesspools  there  is  neither  heat  nor  cold, 
summer  nor  winter.  In  that  muggy,  damp  atmosphere 
evaporation  and  oxygenation  are  impossible.  And  waste 
water,  after  travelling  miles  of  pipes,  is  not  appreciably 
diminished  in  volume,  and  is  charged  in  addition  with 
whatever  of  impurity  it  may  have  met  with  in  its  dark 
journey. 

From  what  has  been  said  it  will  be  gathered  that 
cesspools  ought  not,  under  any  circumstances,  to  be  per- 
mitted. If  they  be  mere  holes  dug  in  a  porous  soil, 
their  contents  may  soak  nobody  knows  where ;  if  they 
be  impermeable,  they  are  still  hotbeds  of  filth-disease, 
which  affect  those  in  the  neighbourhood. 

There  is  all  the  difference  imaginable  between  a  cess- 
pool and  an  old-fashioned  privy.  The  latter  was  more 
or  less  open,  but  little  liquid  found  its  way  into  it,  and 
evaporation  rendered  the  contents  so  solid  that  soakage 
and  leakage  were,  if  not  impossible,  at  least  difficult  of 
occurrence. 

A  cesspool  receives  water,  and  its  contents  must  soak 
away,  diffusing  poison  through  the  earth.  The  constant 
pouring  of  liquid  slops  into  the  same  hole  day  by  day  is 
sure  to  cause  cracks  and  fissures  in  the  soil,  and  the 
pressure  of  water  is  sure  to  force  an  outlet,  often  where 
least  suspected. 

Cesspools  must  be  written  down  as  the  most  immoral 
of  all  insanitary  subterfuges,  and  their  construction 
should  be  absolutely  disallowed.  Excrement  should 
never  be  allowed  to  come  into  contact  with  water.  Open 
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channels  are  better  than  closed  pipes  for  the  escape  of 
waste  water  from"  houses. 

Closed  sewers  should  only  be  resorted  to  in  cases  of 
the  direst  necessity  and  w^ith  a  full  sense  of  their  danger. 
And  solid  excrements  (which  are  often  dangerous  poisons) 
should  be  kept  out  of  them,  lest  the  diffusions  of  excrement 
poison  become  co-extensive  with  the  sewer. 

Under  existing  conditions  surface  wells  are  not  safe 
sources  for  water.  A  w^ell  of  moderate  depth,  protected 
from  surface  drainage  and  in  the  middle  of  a  w^ell- 
cultivated  plot  of  ground,  would  be  a  safe  source  for 
water  if  no  cesspools  existed.  Surface  wells  in  towns, 
the  soil  of  which  is  excrement-sodden,  are  httle  better 
than  cesspools,  and  they  are  highly  dangerous.  The 
most  dangerous  surface  wells  of  all  are  probably  those 
in  big  towns  like  London,  where,  owing  to  the  gas  in 
the  earth  and  the  sulphur  in  the  air,  vegetation  is  at 
its  minimum. 

In  a  rural  town,  standing  almost  in  the  water- 
meadows  on  the  banks  of  a  river,  the  suggestion  had 
been  m^ade  that  the  town  should  be  sewered  in  order  that 
the  level  of  the  subsoil  water  should  be  lowered.  The 
following  are  the  remarks  on  this  point  which  were 
made  by  the  author  to  the  sanitary  authority  which 
consulted  him  : — 

*  This  (the  lowering  of  the  subsoil  water)  is  doubtless 
desirable,  but  to  effect  it,  it  would  be  necessary  to  lower 
the  level  of  the  river.  Whether  this  be  possible  I  cannot 
undertake  to  say.  There  may  be  some  local  mill  or  dam 
(of  which,  however,  I  could  see  or  hear  nothing)  which 
might  be  removable  at  a  reasonable  cost. 

*  Possibly  there  may  be  those  who  think  that  a  system 
of  sewers  would  help  to  lower  the  level  of  the  subsoil 
water. 
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'  The  following  considerations  lead  me  to  think  that 
such  a  result  would  be  very  unlikely  : — ■ 

'  1.  A  system  of  sewers  wwld  act  as  land- drains,  and 
would  facilitate  the  descent  of  the  subsoil  water  from 
the  higher  parts  to  the  lower. 

'  2,  A  system  of  sewers  (and  water-closets)  would 
necessitate  the  "  laying  on  "  of  w^ater  to  every  house,  and, 
assuming  that  the  sewers  did  not  leak,  they  would  be 
filled  with  water  from  the  Waterworks — water  which  is 
obtained  from  a  deep  well  sunk  to  a  water-bearing 
stratum  far  below  and  distinct  from  the  superficial 
w-ater-bearing  stratum.  A  supply  of  pure  water  such  as 
that  supplied  by  the  water  company  is  a  great  boon, 
but  we  must  not  lose  sight  of  the  fact  that  to  pump 
water  from  the  depths  of  the  earth  on  to  a  district 
already  overburdened  with  water,  and  at  the  same  time 
to  give  up  pumping  water  from  the  surface  wells,  is  more 
likely  to  augment,  than  otherwise,  the  amount  of  water 
circulating  in  the  subsoil.  If  the  sewers  did  not  leak 
the  sewage  pumps  would,  at  the  most,  remxove  the  addi- 
tional water  which  had  previously  been  artificially 
pumped  into  the  district  for  flushing  purposes. 

'  But  if  sewers  were  laid  in  the  low-lying,  water- 
logged districts,  they  would  (judging  by  experience  else- 
where) be  certain  to  leak  sooner  or  later ;  the  sewers 
would  fill  with  subsoil  water,  and  the  amount  of  liquid 
sewage  would  be  so  enormous  as  to  prove  unmanageable. 
I  am,  therefore,  strongly  of  opinion  that,  if  at  any  future 
time  a  system  of  sewers  is  provided  for  the  district,  the 
low-lying,  water-logged  portions  of  the  district  should, 
for  the  reasons  given,  be  excluded.' 

The  idea  seems  general  that  it  is  impossible  to 
supply  too  much  water  for  the  daily  use  of  households. 
This  is  very  questionable.    Enough  is  as  good  as  a 
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feast.  No  very  large  amount  of  water  is  needed  for  the 
attainment  of  absolute  cleanliness,  both  personal  and 
domestic.  The  man  who  is  minded  to  be  clean  will 
attain  his  end  with  a  small  amount  of  water ;  and  even 
though  we  take  a  river  to  those  who  love  dirt,  they  will 
make  no  use  of  it. 

It  is  certainly  not  advisable  to  dirty  more  water  than 
is  necessary,  because  by  law  the  water  must  be  purified 
again  before  it  returns  to  the  river,  and  this  entails  end- 
less expense  on  sanitary  authorities. 

If  those  who  rely  on  public  bodies  for  their  water- 
supply  are  made  to  pay  for  exactly  as  much  as  they 
use,  we  may  be  sure  that  no  excessive  waste  will  take 
.place,  and  there  is  but  little  fear  that  the  price  will  be 
such  as  to  prevent  even  the  poorest  from  having  enough. 

The  objection  which  is  raised  to  the  supplying  of 
water  by  meter  is,  that  under  such  circumstances  the 
poor  would  be  insufficiently  supplied.  It  would  be  easy, 
however,  to  adopt  a  sliding  scale  of  charges,  giving  the 
water  of  necessity  at  a  low  rate,  and  charging  more  for 
the  water  of  luxury.  If  sixpence  per  thousand  gallons 
were  charged  for  the  first  ten  gallons  per  head  per  diem, 
this  would  amount  to  Is.  9r?.  per  head  per  annum.  A 
shilling  per  thousand  might  be  charged  for  the  next  five 
gallons  per  head  per  diem,  and  Is.  6ti  for  the  next  five 
gallons,  and  so  on. 

In  towns  the  question  of  water-supply  assumes  an 
urgency  which  is  proportioned  to  the  degree  of  over- 
crowding, and  it  is  in  this  connection  that  it  becomes 
advisable  to  say  a  few  words  on  what  may  be  spoken  of 
as  Hygienic  units. 

The  prime  hygienic  unit  is  necessarily  the  individual 
man,  and  the  problem  which  sanitarians  have  to  solve 
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is,  how  to  provide  this  individual  with  pure  air,  pure 
water,  food,  and  raiment.  The  individual  requires  a 
definite  average  amount  of  pure  air,  a  definite  average 
amount  of  pure  water,  and  a  definite  average  area 
of  the  earth's  surface  for  producing  his  food,  clothing, 
and  other  necessaries.  It  may  not  be  unprofitable  to 
consider  these  units  of  air,  water,  and  earth  in  relation  to 
the  individual,  because  it  will  be  evident  that  our  ability 
in  the  present  day  to  practically  neglect  one  of  them 
causes  serious  difficulties  in  dealing  with  the  other  two. 

Human  life  is  only  possible  on  the  condition  that  a 
certain  area  of  the  surface  of  the  earth  be  dedicated  to 
its  support. 

Poj)e  has  drawn  a  charming  picture  of  the  recluse 

Whose  herds  with  milk,  whose  fields  with  bread, 

Whose  flocks  provide  him  with  attire, 
Whose  trees  in  summer  yield  him  shade, 

In  winter  fire. 

And  since  all  the  necessaries  of  life  come  from  the 
earth,  it  seems  but  natural  to  ask  the  question  :  What 
area  of  ground  is  necessary  for  the  support  of  a  man  ? 

Although  this  question  must  be  fundamental  when 
discussing  matters  of  practical  hygiene,  it  is,  neverthe- 
less, not  capable  of  any  exact  answer. 

If  we  speak  of  the  area  necessary  for  the  support  of 
an  individual  as  an  earth  unit,  it  will  be  at  once  evident 
that  the  unit  must  vary  in  size  with  the  fertility  of  the 
ground  and  the  latitude  in  which  it  exists,  because  more 
food,  firing,  clothing  and  housing  is  required  in  cold 
climates  than  in  hot  ones.  It  would  be  very  hazardous 
to  make  any  calculations  for  practical  application,  be- 
cause the  fertility  of  the  soil  varies,  and  the  unit  which 
might  be  sufficient  in  a  year  of  plenty  would  fail  to 
support  its  owner  in  a  year  of  scarcity. 
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Theoretically,  an  island  like  England  should  support 
a  very  large  population,  because,  being  surrounded  by 
the  sea,  an  inexhaustible  source  of  food  is  within  reach 
of  all. 

A  soldier  on  service  is  said,  according  to  Parkes,  to 
need  about  31  oz.  of  dry  food  per  diem,  of  which  18  oz. 
should  be  carbohydrates,  7  oz.  proteids,  A.\  oz.  fats, 
and  1^  oz.  salts.  Now,  30  oz.  of  oatmeal  contain  about 
the  requisite  quantity  of  carbohydrates,  together  with  3  J 
oz.  of  proteids  and  \\  oz.  of  fat.  If,  therefore,  a  man 
had  2  lb.  of  oats  per  diem,  and  were  allowed  fish  ad  lib. 
for  supplying  the  deficiency  of  proteid  and  fat  in  the 
oatmeal,  it  is  theoretically  conceivable  that  he  might 
continue  to  exist  and  work.  If  we  take  the  yield  of  oats 
per  acre  at  50  bushels,  weighing  40  lb.  per  bushel,  this 
gives  us  2,000  lb.  of  oats  per  acre;  and  if  2  lb.  per 
man  per  diem  be  sufficient  (with  the  addition  of  fish)  to 
support  life,  it  is  evident  that  each  man,  requiring  730 
lb.  of  oats  per  annum,  needs  rather  more  than  one-third 
of  an  acre  for  his  food-supply.  Although  it  is  well 
known  that  oatmeal  and  herrings  formerly  constituted 
the  staple  food  of  the  Scotch  peasantry,  and  still  form 
no  inconsiderable  portion  of  their  diet^  this  third  of 
an  acre  must  be  looked  upon  merely  as  a  theoretical 
minimum,  and  is  brought  forward  for  the  purpose  of 
enforcing  the  self-evident  fact  that  a  certain  area  of 
ground  is  necessary  for  the  support  of  each  human 
life. 

Although  agriculture  advances  with  civilisation,  and 
the  productiveness  of  the  soil  is  capable  of  being  in- 
creased to  a  very  decided  extent,  yet  it  is  probable  that 
the  needs  of  civilised  man  more  than  keep  pace  with  the 
improvement  of  the  soil,  and  as  all  the  paraphernaha  of 
civilisation  come  directly  or  indirectly  from  the  soil,  it  is 
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certain  that  the  higher  the  state  of  civiHsation,  the 
greater  is  the  area  of  soil  necessary  for  the  support  of 
the  man.  Be  it  remembered  that  our  compHcated  cloth- 
ing and  highly  finished  dwellings  are,  equally  with  our 
food,  all  productions  of  the  soil. 

Our  theoretical  minimum  is  calculated  for  a  sub- 
sistence diet  for  a  man  in  full  work,  and  if,  bearing  in 
mind  that  a  man  must  be  clothed  and  housed  as  well  as 
fed,  we  double  this  theoretical  minimum,  and  treat  men, 
women  and  children  all  alike,  it  is  probable  that  this 
two-thirds  of  an  acre  would  be  a  sufficient  area  of  cul- 
tivable land  for  the  bare  support  of  each  unit  of  our 
population. 

Of  the  37,000,000  acres  of  England  and  Wales,  about 
28,000,000  are  cultivable,  and  as  the  population  of  Eng- 
land and  Wales  is  about  28,000,000,  it  seems  probable 
that,  if  our  foreign  supplies  were  stopped,  we  might,  with 
the  help  of  our  inland  and  sea  fisheries,  manage  for  a 
time,  at  least,  to  support  our  population  on  home-grown 
produce.  The  Chinese  are  credited  with  supporting  a 
very  large  population  in  proportion  to  the  area  of  cul- 
tivable land  in  the  country,  and  although  we  have  very 
little  certain  knowledge,  it  is  on  all  hands  admitted  that 
the  population  of  China  is  exceedingly  dense,  that  the 
Chinese  export  a  very  large  quantity  of  home-grown  pro- 
ducts, of  which  the  chief  are  tea  and  silk,  and  that  their 
importation  of  food- stuffs  is  insignificant.  The  Chinese 
are  probably  the  most  hard-working,  contented,  and 
thrifty  people  in  the  world,  and  they  are  probably  ahead 
of  all  other  nations  In  their  knowledge  of  practical  agri- 
culture and  pisciculture,  and  it  is,  of  course,  to  their  ad- 
vance in  these  matters  that  the  possibility  of  feeding  so 
large  a  population  on  home  productions  is  greatly  due. 

Although  the  human  population  in  China  is  very 
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large,  the  animal  population  is  not  so  great  in  propor- 
tion. In  England  the  horses,  cattle,  sheep,  and  pigs 
are  collectively  more  numerous  than  the  human  popula- 
tion, but  in  China  this  is  not  the  case.  Almost  all  the 
labour  which  with  us  is  done  by  horses  or  by  steam,  is  in 
China  done  by  human  beings,  and  the  soil  is  made  to  a 
great  extent  to  produce  food  for  man  without  the  interme- 
diate action  of  live  stock.  These  facts  in  a  large  degree 
explain  how  it  is  that  such  a  numerous  population  is  sus- 
tained. It  also  explains  the  opposition  of  the  Chinese 
officials  to  the  introduction  of  railways  and  steam 
machinery.  Almost  the  only  source  of  force  in  China  is 
human  muscle,  and  as  this  astute  race  is  not  likely  to  be 
deluded  into  the  belief  that  steam  machinery  can  create 
force,  and  as  the  people  are  contented  and  peaceable,  and 
as  their  trade  goes  on  steadily  instead  of  by  fits  and 
starts,  booms  and  strikes,  they  are  naturally  unwilling  to 
introduce  machinery  which  must  have  the  effect,  as  it 
has  had  with  us,  of  dislocating  their  industries,  and 
must  bring  about  a  complete  change  in  the  habits  of  the 
people.  The  Chinese  seem  to  adhere  to  the  maxim, 
'  Let  Kell  cnougli  alone.' 

When  we  speak  of  the  dense  population  of  China,  it 
is  well  to  remember  that  the  Chinese  live  upon  one  plane, 
and  that  the  population  is  not  piled  up  in  houses  story 
upon  story  as  with  us.  This  living  upon  one  plane  has 
the  effect  of  bringing  the  population  very  much  en 
evidence y  but  it  is  not  possible  to  have  the  same  amount 
of  overcrowding  under  these  conditions  as  is  to  be  found 
in  the  leading  cities  of  Europe  and  America.  The  city 
of  Pekin  contains  about  sixty  persons  to  the  acre,  and 
when  viewed  from  the  top  of  the  walls  it  is  said  to  pre- 
sent the  appearance  of  a  city  of  gardens. 

In  England  and  America  the  discovery  of  the  steam- 


WATER 


engine  has  led  to  an  excessive  concentration  of  population 
in  certain  localities  for  manufacturing  purposes,  and  in 
order  to  feed  these  urban  populations  it  has  been  found 
necessary  in  Great  Britain  to  remove  all  restrictions  on 
the  importation  of  food ;  and  thus  it  has  come  about  that 
the  agriculturist  has  had  no  share  in  the  commercial 
prosperity  of  the  country  :  the  artisan  has  been  artificially 
fattened,  and  the  agriculturist  has  been  starved,  and  it 
is  in  no  way  surprising  that  the  latter  should  wish  to 
change  from  the  plough-tail  to  the  workshop,  and  thus 
increase  the  competition  with  which  artisans  have  to 
contend.  The  land  which  is  necessary  for  the  support 
of  the  Bi-itish  individual  is  nowadays  scattered  about  the 
globe,  and  may  be  at  the  Antipodes.  It  is  usually  com- 
pletely out  of  sight,  and  the  consumer  of  imported  food 
seldom  gives  a  thought  as  to  how  and  where  it  was  pro- 
duced. Imported  food  is  so  cheap  that  the  high  cultiva- 
tion of  our  own  country  has  ceased  to  be  a  matter  of 
prime  importance,  and  there  being  but  little  demand 
for  organic  manure,  we  have  begun  to  burn  so  much  of 
the  refuse  of  our  cities  as  is  combustible,  while  the  rest  is 
used  to  destroy  our  fisheries  and  block  our  ports.  What 
the  end  will  be  it  is  not  difficult  to  see. 

Tbe  fertility  of  a  country  which  imports  a  large  pro- 
portion of  its  food  ought,  if  a  rational  use  were  made  of 
excremental  and  other  refuse,  to  increase,  and  the  ability 
of  the  land  to  support  life  should  increase  with  it ;  but  in 
England  there  has  been  for  years  a  gradual  process  of 
agricultural  degradation,  and  corn-lands  which  supported 
human  life  have  been  largely  converted  into  pastures  for 
the  support  of  the  lower  animals. 

Owing,  so  to  say,  to  the  neglect  of  the  earth  unit  and 
the  extraordinary  and  unprecedented  concentration  of 
population  in  certain  localities,  we  are  beginning  to  ex- 
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perience  difficulties  in  supplying  the  individual  with  his 
unit  of  water. 

The  London  County  Council  has  recently  stated  that 
any  scheme  for  the  supply  of  water  to  its  district  must, 
in  order  to  be  efficient,  be  calculated  on  a  minimum 
supply  of  35  gallons  per  head  per  diem  for  a  popu- 
lation of  12,500,000  !  Not  only  is  the  Council  apparently 
endowed  with  the  spirit  of  prophecy,  but  it  seems  to  con- 
template a  concentration  of  population  on  the  area  which 
it  controls  three  times  greater  than  that  which  obtains  at 
present.  If,  instead  of  sixty-five  persons  to  the  acre,  we 
are  eventually  to  have  195,  and  if  the  Council  is  going 
to  do  everything  to  encourage  and  nothing  to  check  this 
fearful  concentration,  it  is  evident  that  the  public  health 
must  steadily  deteriorate. 

However,  let  us  accept  the  figures  and  see  what  they 
mean.  Thirty-five  gallons  for  12,500,000  is  437,500,000 
gallons  a  day,  and  close  upon  160,000,000,000  gallons 
per  annum.  This  amount  of  water  is  nearly  one- third 
more  than  that  which  is  calculated  to  flow  over  Tedding- 
ton  Weir.  Having  fouled  one  Thames  until  it  is  dan- 
gerous to  drink  of  it,  London  is  crjdng  for  a  second. 
The  question  is.  Will  it  get  it  ? 

This  question  of  water-supply  for  our  big  centres  of 
population  has  of  late  years  become  rather  urgent,  and  is 
likely  to  occupy  public  attention  for  some  years  to  come. 
The  fact  that  London  and  Birmingham  have  both  fixed 
their  eyes  on  the  same  source  in  the  Welsh  hills,  and  that 
Birmingham  was  the  first  in  the  field  and  has  compelled 
London  to  look  elsewhere,  is  one  to  make  us  ponder 
the  whole  question  rather  seriously.  Glasgow  has  taken 
Loch  Katrine,  Liverpool  has  taken  Lake  Vyrnwy,  Man- 
chester has  appropriated  Thirlmere,  Birmingham  is  look- 
ing to  the  Welsh  hills,  and  all  these  towns  have  expended, 
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or  are  seeking  to  expend,  enormous  sums  on  the  erection 
of  municipal  waterworks.  This,  of  course,  has  to  be  done 
with  borrowed  money,  and  as  our  successors  will  have 
to  pay  a  great  part  of  our  bills,  it  is  very  necessary  to 
be  sure  that  posterity  will  reap  a  benefit  as  well  as  a 
liability. 

The  great  aim  of  the  sanitarian  should  be  to  pre- 
vent overcrowding,  and  it  at  once  becomes  a  question 
whether,  regarded  from  the  national  point  of  view,  it  is 
better  to  allow  populations  to  settle  in  spots  where  water 
is  to  be  obtained,  or  by  the  expenditure  of  millions  on 
great  engineering  schemes  to  bring  the  water  to  certain 
spots,  and  thereby  quietly  encourage  overcrowding,  with 
all  the  physical  and  moral  degradation  which  it  entails. 
There  can  be  no  doubt  that  the  bringing  of  water  under 
pressure  in  large  quantities  to  any  given  spot  tends  to 
increase  the  rateable  value,  and  is  good  for  the  landowner 
and  the  manufacturer,  but  whether  it  is  of  benefit  to  the 
public  health  is,  to  say  the  least,  doubtful. 

That  it  is  the  duty  of  sanitary  authorities  to  stop  the 
pollution  of  rivers  and  other  sources  of  water  there  can 
be  no  doubt,  but  this  is  a  duty  they  practically  never  per- 
form, because  it  is  a  disagreeable  one,  and  brings  them  into 
conflict  with  individuals. 

The  duty  of  a  sanitary  authority  to  provide  pure 
water  is  interpreted  as  an  injunction  to  embark  on  a 
huge  speculative  business  with  thousands  or  miUions  of 
borrowed  capital — a  speculation  in  which  posterity  runs 
the  risk  and  the  directors  incur  no  responsibilities.  This 
is  a  proceeding  very  dear  to  the  heart  of  the  average 
vestryman,  and  is  naturally  popular,  because  it  is  con- 
sidered to  be  *  good  for  trade.'  The  amount  of  water 
required  per  head  is,  in  these  modern  times,  very  large. 
The  inhabitants  of  London  consume  about  30  gallons 

p  2 


212 


ESSAYS  ON  RURAL  HYGIENE 


per  head,  which  is  sHghtly  below  what  is  considered 
necessary — 35  gallons  per  head  being  the  amount 
which  is  at  present  accepted  as  sufficient.  This  number 
is,  of  course,  an  average,  and  includes  the  water  used  for 
animals  as  well  as  man,  for  municipal  and  manufacturing 
purposes,  and  also  for  power,  such  as  the  working  of 
hydrauHc  lifts  and  the  driving  of  light  machinery  ;  and 
it  is  to  be  noted  that  the  use  of  water  as  a  motor  is  on 
the  increase.  Great  as  is  the  amount  of  water  used  per 
head,  it  is  likely  to  be  greater  in  the  future. 

Now,  all  the  water  which  is  available  for  our  con- 
sumption has  its  origin  in  rain,  which,  falling  upon  the 
earth,  percolates  through  it,  to  appear  again  in  the  form 
of  springs,  or  finds  its  way  along  the  lines  of  surface 
drainage  to  the  lakes  and  rivers.  An  inch  of  rain  is 
equal  (approximately)  to  22,000  gallons  ^^cr  acre  (actual 
number,  22,624),  so  that  an  annual  rainfall  of  30  inches 
gives  660,000  gallons  of  water  per  acre.  If  this  quantity 
of  water  falls  upon  cultivated  land,  what  amount  of  it 
will  percolate  through  the  upper  strata  of  the  soil  and 
find  its  way  to  the  wells  ? 

This  is  necessarily  a  difficult  question  to  answer,  and 
must  depend  upon  the  character  of  the  soil  and  the 
nature  of  the  growth  and  crops  upon  it.  The  draining 
of  land  upwards  by  means  of  the  roots  of  plants  and  the 
evaporation  carried  on  by  the  green  leaves  is  so  great 
that  no  water  can  possibly  be  added  to  the  subterranean 
stores  during  the  period  of  growth — i.e.  from  the  middle 
of  March  to  the  middle  of  October ;  and  this  fact,  which 
is  generally  recognised,  finds  expression  in  the  saying 
(common  in  many  parts  of  the  country),  that  '  the 
springs  never  rise  until  after  the  first  frosts  of  autumn  ' 
— i.e.  until  the  green  leaves  have  been  killed  and  their 
large  evaporating  surface  abolished. 
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Sir  John  Lawes  and  Sir  H.  Gilbert,  by  their  experi- 
ments on  rainfall  and  percolation,  carried  on  at  Eotham- 
sted,  have  shown  that  of  the  rain  falling  upon  the 
bare  earth  the  amount  lost  by  evaporation  is  tolerably 
constant.  At  Eothamsted  this  amounts  to  about  17 
inches  per  annum,  so  that  with  an  annual  rainfall  of 
30  inches  about  13  inches  will  percolate  the  soil  and  17 
inches  will  be  evaporated.  These  results,  be  it  remem- 
bered, are  those  obtained  with  bare  soil  and  with  the  soil 
of  Eothamsted,  but  the  relative  amounts  of  percolation 
and  evaporation  will  necessarily  vary  with  the  character 
of  the  soil  and  the  amount  of  vegetation. 

Mr.  C.  Greaves,  who  carried  on  experiments  at  Lea 
Bridge  for  a  number  of  years,  showed  that  of  25  inches 
of  rain  falling  upon  pure  sand,  about  21  inches  would 
percolate  the  soil  and  4  inches  would  be  lost  by  evapora- 
tion ;  but  if  the  same  amount  of  rain  fell  upon  turfed 
soil,  the  percolation  would  be  not  much  more  than  7 
inches,  and  the  evaporation  would  amount  to  18  inches. 
Mr.  Greaves  also  showed  that  the  yearly  evaporation 
taking  place  from  a  surface  of  water  amounted  to  over 
20  inches. 

To  estimate  the  effect  of  vegetation  on  percolation  is 
necessarily  difficult.  The  final  judgment  of  Sir  John 
Lawes  and  Sir  H.  Gilbert  in  the  matter  is  given  in  re- 
marks made  by  the  latter  at  the  Institution  of  Civil  Engi- 
neers in  March  1891.  Sir  H.  Gilbert  said :  '  It  was  difficult 
to  estimate  exactly  what  deduction  should  be  made  for 
vegetation.  A  large  proportion  of  any  area  they  had  to 
consider  was  covered  with  vegetation.  Sir  John  Lawes 
and  himself  had  considered  that  the  minimum  amount 
would  average  2  inches,  as  in  the  case  of  downs  and 
waste  lands,  where  there  was  very  little  vegetation  ; 
whereas,  with  a  heavy  grain  crop  or  good  mangel  crop, 
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there  might  be  an  evaporation  of  7  inches  or  more. 
Taking  the  average  of  a  large  area  round  London,  partly 
covered  with  vegetation  and  partly  bare,  over  a  large 
number  of  seasons,  they  thought  that  between  3  and  4 
inches  should  be  deducted  from  the  14  inches  of  percola- 
tion, so  leaving  10  or  11  inches.  Supposing  the  average 
rninfall  to  be  about  30  inches,  that  left  about  19  or  20 
inches  for  evaporation  by  the  soil  and  by  vegetation. 
This  agreed  very  fairly  with  the  results  of  Dr.  Evans 
and  others.' 

These  remarks  were  made  d  projws  of  a  paper  by  Mr. 
Thornhill  Harrison  '  On  the  Subterranean  Water  in  the 
Chalk  Formation  of  the  Upper  Thames,  and  its  Kelation 
to  the  Supply  of  London  '  ;  and  Sir  John  Lawes,  in  a 
communicated  note,  drew  attention  to  the  fact  that  at 
Kotliamsted  there  was  evidence  that  one  river  had  dis- 
appeared, that  the  Kiver  Ver  was  dwindling,  and  that 
the  w^ells  of  the  district  had  frequently  to  be  lowered. 
The  water-supply  in  the  district  was  diminishing,  they 
wanted  all  they  could  get,  and  certainly  they  could  spare 
none  for  the  necessities  of  London. 

It  may  be  interesting  to  add  that  analyses  of  the 
rainwater  collected  at  Kothamsted  have  given  as  the 
most  recent  and  trustworthy  results  0*248  part  of  nitro- 
gen or  ammonia  per  million  of  water.  The  extremes 
observed  were  5*491  and  0*043  per  million,  the  varia- 
tions being  dependent  on  the  richness  of  the  atmosphere 
in  ammonia  and  on  the  quantity  of  the  rainfall,  the 
smaller  deposits  containing  the  larger  proportion  of 
ammonia.  The  summer  rains  are  generally  richer  in 
ammonia  than  the  winter  rains.  Estimations  of  chlorine 
and  sulphuric  anhydride,  made  at  the  same  time,  give 
1*99  and  2*41  parts  per  million. 

If  we  estimate  that  one-third  of  a  rainfall  of  30 
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inches  may  be  stored  for  future  use,  we  shall  probably  be 
in  excess  of  the  amount.  To  get,  however,  at  the  exact 
amount  is  less  important  than  to  recognise  the  fact  that 
water  is  a  limited  commodity,  and  that  so  soon  as  popu- 
lation exceeds  a  certain  density  it  becomes  necessary  to 
go  far  afield  for  w^ater. 

If  in  London  each  individual  be  supplied  on  an 
average  with  35  gallons  of  water  per  diem,  this  amounts 
to  something  over  12,000  gahons  a  year. 

Of  the  660,000  gallons  which  fall  on  each  acre  of 
ground  in  London,  w^e  have  reason  to  think  that  not 
more  than  220,000  gallons  are  stored,  so  that  at  our 
present  rate  of  consumption  we  could  not  accommodate 
much  more  than  eighteen  persons  to  the  acre,  suppos- 
ing such  persons  to  be  dependent  for  their  water  upon 
private  wells. 

Very  early  in  the  history  of  every  city  it  has  been 
found  necessary  to  bring  water  artificially  from  the  out- 
skirts to  the  centre. 

London  in  ancient  time  not  only  had  the  Thames 
running  through  it  from  west  to  east,  but  it  was  inter- 
sected by  a  number  of  smaller  streams.  We  read  of 
Langbourne,  Sherborne,  Wall  Brook,  the  Fleet  Kiver, 
Old  Bom-ne,  Tybom-ne,  Ay  Brook,  Westbourne,  and 
Bayswater.  The  names  of  these  various  streams  are 
practically  all  that  remains  of  them ;  the  streams  them- 
selves have  disappeared  long  since.  Let  us  take  the 
case  of  the  most  important  of  these  streams,  the  Kiver 
Fleet,  which  was  formerly  a  river  of  some  size,  by  which 
barges  of  large  tonnage  could  get  as  far  as  Holborn,  at 
the  spot  where  the  Viaduct  now  is.  The  Fleet  rose  at 
the  foot  of  Highgate,  and  flowed  through  St.  Pancras,  to 
enter  the  Thames  at  Blackfriars.  In  the  first  place 
much  of  its  water  was  diverted  to  supply  conduits  for 
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the  City,  and  this,  combined  with  the  drainage  of  private 
wells  sunk  by  the  ever-increasing  population  along  its 
course,  had  the  natural  effect  of  largely  diminishing  the 
bulk  of  the  Fleet  Eiver,  which  came  to  be  known  as  the 
Fleet  Ditch.  A  part  of  the  water  diverted  from  its 
source  returned  to  it  near  its  mouth  in  the  shape  of 
sewage  and  surface  drainage,  so  that  the  shrunken 
waters  of  the  Fleet  Ditch  became  too  foul  to  be  tolerated 
by  human  sense.  It  was  accordingly  closed  in  and  con- 
verted into  a  sewer,  which  now  empties  into  the  great 
intercepting  sewer  on  the  north  side  of  the  Thames. 
The  waters  of  the  Fleet  Eiver  are  now  discharged  into 
the  Thames  at  Barking.  The  same  thing  has  happened 
to  all  the  other  tributaries  of  the  Thames  in  the  London 
district :  their  shrunken  waters  are  enclosed  in  sewers 
and  conducted  to  Barking,  a  point  many  miles  lower 
down  than  their  natural  point  of  entry  into  the  Thames. 

The  dislocation  of  Thames  water  which  has  taken 
place,  and  is  still  going  on,  is  prodigious.  Every  gallon 
of  water  pumped  from  the  Thames  or  from  wells  sunk  in 
the  Thames  Basin  diminishes,  slightly  but  surely,  the 
volume  of  the  river. 

The  150,000,000  gallons  which  are  distributed  daily 
by  the  London  water  companies,  although  not  all  derived 
from  the  river  itself,  are  in  reality  abstracted  from  the 
Thames  or  its  tributaries,  and  tend  to  diminish  the  bulk 
of  the  river.  In  addition  to  this,  the  rain  falling  on  the 
metropolitan  area  (118  square  miles)  finds  its  way  for 
the  most  part  into  the  sewers,  and  instead  of  replenish- 
ing the  Thames  in  its  metropolitan  course,  is  all  con- 
ducted to  Barking. 

Again,  one  must  remember  the  enormous  increase  of 
population  in  the  Upper  Thames  Valley,  between  Oxford 
and  Kingston.    This  population  is  supplied  with  water 
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abstracted  directly  or  indirectly  from  the  Thames,  and 
this  further  assists  to  diminish  the  bulk  of  the  river, 
although  a  great  part  of  this  water  is  returned  to  the 
river  in  the  form  of  sewage.  That  the  bulk  of  the  river 
is  seriously  diminished  is  shown  by  the  fact  that  it  has 
become  necessary  to  build  a  new  lock  below  Eichmond 
in  order  to  carry  on  the  navigation.  The  shrinkage  of 
the  Thames  has  been  less  appreciable  in  London  than 
otherwise  would  have  been  the  case  because  of  the 
narrowing  of  the  stream  by  the  Thames  Embankment. 
Thus  we  have  in  London  the  demonstration  that  the 
supply  of  water  is  strictly  limited,  and  is  simply  pro- 
portionate to  the  area  which  is  drained  by  the  source  of 
water  (be  it  well,  spring,  river  or  lake)  selected  for  the 
supply. 

We  have  in  London,  also,  a  demonstration  of  the  old 
proverb  that  '  one  cannot  eat  a  cake  and  have  it,'  and 
that  if  we  pump  the  water  from  a  river  or  the  springs 
supplying  such  river,  the  bulk  of  such  river  must  be 
diminished.  The  commercial  prosperity  of  London  is 
due  to  its  situation  on  the  Thames,  which  has  afforded 
unrivalled  facilities  for  inland  and  foreign  trade,  and 
there  can  be  no  doubt  that,  in  spite  of  steam  and  rail- 
ways, the  maintenance  of  our  silent  highway  is  still  of 
paramount  importance.  We  have  seen  that  the  bulk  of 
the  river  between  Teddington  and  London  is  already  so 
shrmiken  that  we  have  been  compelled  to  block  the  way 
of  our  inland  navigation  by  a  lock  and  weir  below  Eich- 
mond, and  there  can  be  no  doubt  that  the  debris  and  sludge 
of  the  sewage  of  some  five  million  people  cannot  fail  to 
block  the  way  of  our  outward  navigation.  But  the  more 
money  that  is  paid  for  steam-dredging,  so  much  the 
better  for  that  particular  trade,  and  the  more  difficult 
becomes  the  navigation  of  the  Thames,  so  much  the 
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better  for  the  railways.  This  may  be  *  business,'  but  it 
is  not  'thrift,'  and  there  can  be  no  doubt  that  modern 
business  and  old-fashioned  thrift  are  like  the  hare  and 
the  tortoise  of  the  fable,  and  that,  in  the  long  run,  slow 
and  steady  will  win  the  race.  This  opinion  is  not  likely 
to  be  shared  by  those  who  are  under  the  delusion  that 
the  steam-engine  can  create  force,  instead  of  merely 
storing  or  transforming  it,  and  that  the  wind  and  tides, 
and  that  most  perfect  of  all  machines,  the  human  hand, 
are  unable  to  compete  with  steam. 

Wells  within  the  area  of  a  city  are  so  certain  to  get 
fouled  by  the  subterraneous  tricklings  from  sewers  and 
cesspools  that  it  has  become  the  fashion  to  compulsorily 
close  them.  Thus  it  comes  about  that  the  actual  area 
occupied  by  a  city  is  not  available  for  water-supply,  and 
the  16,000,000,000  (sixteen  thousand  million)  gallons  of 
water  which  would  be  yielded  by  wells  upon  the  118 
square  miles  occupied  by  London  are  discarded  as  a 
beverage  because  they  have  percolated  through  the 
London  soil.  Big  cities  render  their  own  area  unavail- 
able for  water-supply,  and  consequently  they  have  to 
look  to  other  areas. 

What  must  be  the  area  of  the  gathering-ground  set 
aside  for  the  supply  of  160,000,000,000  (one  hundred 
and  sixt}^  thousand  million)  gallons  of  water  per  annum  ? 
This  must  depend  upon  the  character  of  the  soil  and  the 
rainfall  of  the  district.  If  it  be  sought  to  obtahi  this 
amount  from  wells  in  the  London  district,  it  is  evident 
that  about  ten  times  the  present  area  of  London  would 
be  necessary,  or  about  1,180  square  miles  of  country.  If 
this  amoimt  is  to  be  brought  from  a  district  with  a  big 
rainfall  (say  60  inches  per  annum,  of  which  40  would 
be  available  for  storage),  then  a  quarter  of  this  amount, 
or  295  square  miles,  will  be  sufficient.  In  the  latter  case 
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the  water  will  be  gathered  from  uplands,  and  the  ground 
will  have  to  be  purchased  outright  and  thrown  out  of 
cultivation,  because  high  manuring  will  be  dangerous  to 
those  who  drink  the  water.  Lands  have  been  afforested, 
a  church  and  village  submerged,  in  order  that  Liverpool 
may  drink.  Birmingham,  Manchester,  and  London  are 
anxious  to  imitate  this  example.  What  would  be  said  of 
an  absolute  monarch  who,  having  wilfully  fouled  his 
streams,  destroyed  a  church  and  village  in  order  to  form 
a  reservoir  for  his  aqueduct  ? 

It  thus  appears  that  a  city  reduces  much  land  to  a 
state  of  agricultural  degradation. 

First,  the  land  upon  which  the  city  is  built  becomes 
agriculturally  unproductive. 

Secondly,  the  gathering-ground  for  water-supply 
must  not  be  highly  cultivated  if  the  water  is  collected  by 
gravitation  of  surface-water  to  a  lake. 

Thirdly,  land  is  needed  for  the  purification  of  the 
sewage,  the  extent  of  which  must  depend  upon  the 
amount  of  water-supply.  This  land  will  produce  nothing 
but  rye-grass,  and  is,  therefore,  in  a  state  of  agricultural 
degradation. 

The  preceding  paragraphs  demonstrate  the  almost 
self-evident  truth  that,  in  order  to  live,  we  must  each  of 
us  have  a  certain  area  of  land,  and  figures  have,  been 
quoted  to  show  that  in  this  country  about  two-thirds  of 
an  acre  per  individual  might  be  sufficient.  If  the  indivi- 
dual live  on  his  land,  he  will  certainly  get  enough  fresh 
air  and  more  than  enough  wholesome  water  from  a  well 
sunk  in  it.  All  refuse  of  every  kind  would  be  returned 
to  the  land  in  order  to  maintain  and  increase  its  fer- 
tility, and  finally  he  might  be  buried  in  it.  The  Hfe  of 
this  imaginary  person  might  not  be  luxurious,  but  his 
hygiene  would  be  complete;  the  privacy  of  his  home 
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would  not  be  invaded  by  a  '  Board,'  and  there  would  be 
no  sanitary  rate  nor  burial  rate. 

The  person  living  in  a  city  needs  more  land  than  our 
imaginary  hermit,  because,  in  addition  to  the  area  which 
he  occupies,  and  which  he  needs  for  the  supply  of  his 
food  and  clothing,  he  must  have  land  appropriated  for 
water-supply,  purification  of  sewage,  and  burial. 

Whether  or  no  these  figures  and  calculations  as  to  the 
amount  of  land  necessary  for  the  support  of  the  indivi- 
dual be  absolutely  correct  is  a  matter  of  not  much 
importance ;  but  it  is  certainly  interesting  to  arrive  at 
the  paradoxical  conclusion  that  the  inhabitant  of  an 
overcrowded  city  really  requires  more  land  for  his  sup- 
port than  the  country  cottager,  even  assuming  that  their 
needs  for  food  and  clothing  be  identical. 

The  difiiculty  of  supplying  a  proper  quantity  oi  fresh 
air  in  overcrowded  cities  does  not  need  any  lengthened 
discussion. 
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CHAPTEE  VIII 

PRACTICAL  DETAILS 

The  writer  may  fairly  claim  to  have  had  considerable 
experience  in  practical  sanitation.  For  thirteen  years 
he  acted  as  honorary  secretary,  and  subsequently  as  vice- 
chairman  of  the  Parkes  Museum  of  Hygiene,  and  he 
is  bound  to  admit  that  it  was  in  the  course  of  listening 
to  many  lectures  by  several  persons  at  this  useful  insti- 
tution that  he  became  impressed  with  the  fact  that  the 
dangers  of  water-carried  sewage  more  than  counter- 
balanced its  advantages,  and  that  it  is  not  the  interested 
patentee  who  is  to  be  regarded  as  the  herald  of  the 
Sanitary  Millennium. 

In  the  course  of  professional  work,  both  in  hospital 
and  private  practice,  scarcely  a  day  passes  that  he  is  not 
confronted  with  '  filth  disease  '  in  one  form  or  another 
requiring  investigation  as  to  causation  ;  and,  further,  he 
has  had  experience  of  practical  sanitation  as  a  citizen  in 
three  distinct  places,  viz.  (1)  in  London,  where  he  has 
lived  for  more  than  twenty  years  ;  (2)  in  a  countr}^  town, 
where,  as  a  small  owner  of  houses  and  cottages,  the 
sanitary  question  has  presented  itself  in  aspects  such 
as  are  common  in  semi-rural  districts  ;  and  (3)  in  a 
village  ten  miles  from  London,  where  he  has  occupied 
for  eight  years  a  *  suburban  villa  '  of  the  commonest  type, 
and  has  practically  studied  the  question  of  the  sanitation 
of  a  growing  suburb. 
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In  order  that  the  clweHing  and  its  surroundings  may 
be  wholesome,  it  is  essential  that  all  excremental  and 
putrescible  refuse  be  removed  every  day.  To  allow  such 
stuff  to  accumulate  for  a  week  before  removal,  as  is  done 
in  some  places  where  what  is  known  as  the  '  pail  system  ' 
is  in  vogue,  is  quite  indefensible,  and  I  believe  that  a 
daily  removal  would  be  found  easier  of  accomplishment 
than  a  weekly  removal.  The  vessels  used  for  this  pur- 
pose by  municipalities  are  often  absurdly  heavy,  cum- 
brous, and  expensive,  and,  even  tvhen  empty,  are  more 
than  one  man  can  easily  move,  and  such  as  to  require  a 
cart  of  special  and  peculiar  construction  for  their  trans- 
port. 

With  a  daily  removal  the  vessels  should  be  cheaper 
and  lighter — mere  galvanised  buckets  with  lids — and  of 
such  a  size  that  one  man  can  carry  two  of  them  when 
charged  with  their  daily  quota.  In  this  way  the  initial 
cost  and  the  cost  of  dragging  the  dead-weight  of  the  ex- 
pensive two-man  pails  are  saved,  and  the  pails  can  be 
moved  and  shifted  at  least  four  times  as  quickly  when 
two  can  be  lifted  by  one  man  than  when  one  requires 
two  men  to  lift  it ;  and  when  we  take  into  consideration 
the  fact  that  a  man  working  alone  has  never  to  wait  for 
his  mate,  it  is  tolerably  clear  that  daily  collection  is  eco- 
nomically equal  to,  and  sanitarily  vastly  superior  to,  a 
weekly  collection. 

But,  the  stuff  being  collected,  what  is  to  be  done  with 
it '?  To  this  question  there  is  only  one  answer.  It  must 
be  buried  immediately,  and  the  nearer  the  ground  be  to 
the  houses  which  provide  the  refuse  the  greater  will  be 
the  economic  success  of  the  undertaking.  As  soon  as 
the  material  has  been  put  beneath  the  surface  of  the 
ground  it  is  safe  ;  it  can  neither  pollute  air  nor  water,  so 
that  the  greater  the  proximity  of  the  burial-ground  to 
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the  houses,  the  hetter.  It  follows  as  a  necessity  that 
ground  used  for  the  burial  of  excremental  and  putrescible 
refuse  must  be  cultivated  ;  but  in  this  there  can  be  no 
difficulty,  because  such  ground  will  produce  all  garden 
crops  in  the  greatest  perfection — fruit,  flowers,  vegetables. 
There  is  no  reason  whatever  why  public  gardens  and  the 
trees  planted  by  the  side  of  streets  should  not  receive 
their  quota  of  putrescible  matter.  If  applied  with  care 
and  knowledge  it  can  do  nothing  hut  good.  It  needs 
hardly  to  be  said  that  no  antiseptics  of  any  kind  must  be 
mixed  with  the  refuse  before  it  is  put  in  the  ground. 
All  antiseptics,  ivhether  they  he  mineral  salts  or  tar  pro- 
ducts, render  the  ground  sterile,  and  it  is  certain  that  no 
practical  gardener  would  willingly  run  any  risk  of  allow- 
ing antiseptic  bodies  to  come  into  contact  with  the  roots 
of  his  plants.  It  may  be  taken  as- an  axiom,  that  where 
antiseptics  are  necessary  the  hygienic  arrangements  are 
bad  and  incomplete ;  and  it  may  further  be  taken  as  an 
axiom,  that  when  antiseptics  have  been  added  to  sewage 
matters  in  sufficient  quantity  to  kill  the  microbes  in  the 
sewage  and  to  arrest  putrefaction,  such  sewage  has  no 
longer  any  manurial  value,  but,  on  the  contrary,  is  a 
source  of  great  danger  to  the  agriculturist.  Fortunately 
for  the  sewage-farmer,  the  methods  of  '  treating '  sewage 
with  antiseptics  need  not  always  be  taken  seriously,  but 
are  to  be  regarded  as  mere  perfunctory  amusements 
which  Bumble  is  obliged  to  play  at  so  long  as  the  Local 
Government  Board  is  looking  at  him. 

Town  sewage  is  necessarily  of  most  uncertain  com- 
position, containing  as  it  does  not  merely  putrescible 
matter  which  is  good  for  the  soil,  but  trade  refuse  (strong 
acids,  alkahes,  and  the  like)  and  an  abundance  of  anti- 
septics (which  are  always  largely  used,  both  by  public 
authorities  and  private  persons,  wherever  water-carried 


224  ESSAYS  ON  RURAL  HYGIENE 


sewage  is  in  vogue),  which,  applied  to  the  soil,  can  only 
produce  results  of  the  most  woeful  kind. 

Each  variety  of  refuse  needs  its  own  peculiar  and  suit- 
able treatment.  To  mix  domestic  refuse  and  manufactur- 
ing refuse,  and  to  imagine  that  any  one  method  of  treat- 
ment will  satisfactorily  purify  the  mixture,  is  absurd.  As 
a  matter  of  fact,  this  indiscriminate  mixing  destroys  the 
value  of  the  whole  of  it. 

It  must  be  borne  in  mind  that,  in  all  our  arrangements 
for  dealing  with  organic  refuse,  our  aim  must  be  nitrifi- 
cation, and  not  putrefaction.  The  key  to  success  is  free 
exposure  to  the  air. 

Although  the  knowledge  that  nitrification  is  caused  by 
a  microbe  is  a  recent  acquisition,  the  practical  conditions 
Ty^hich  favour  the  production  of  nitrates  have  long  been 
know^n.  The  following  passage  from  a  paper  by  Dr.  J. 
M.  H.  Munro  in  the  'Journal  of  the  Koyal  Agricultural 
Society '  for  December  1891  puts  the  whole  matter  very 
plainly : — 

*  Boussingault,  the  pioneer  of  the  experimental  method 
in  agricultural  science,  was  well  aware  of  the  importance 
of  nitrates  and  of  the  reason  of  it,  one  of  his  earliest  essays 
bearing  the  title,  "  On  the  Influence  of  Saltpetre  on  the 
Development  of  Plants."  As  early  as  1856  he  had  suc- 
ceeded in  devising  a  method  for  estimating  the  nitrate 
present  in  soils,  and  he  gives  us  the  result  of  testing  over 
thirty  samples.  He  found  the  nitrate  in  traces  only,  or 
in  very  small  quantities,  in  some  forest  and  meadow  soils 
and  soils  with  growing  crops  ;  in  very  small  quantity 
after  very  wet  weather  in  autumn,  and  immediately  after 
the  growth  of  a  crop ;  in  larger  quantities  in  fallow  soils 
in  a  dry  autumn,  and  in  largest  quantities  after  a  long- 
spell  of  dry  weather  during  the  summer.  In  one  case  he 
gives  under  two  parts  of  nitrate  per  million  in  the  soil  of 
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a  hop  field  in  September  after  heavy  rains,  six  liundred 
parts  per  million  in  the  same  soil  in  the  following  July 
after  a  long  spell  of  dry  weather,  and  thirty-three  parts 
again  in  the  following  October.  AVhether  his  figures  are 
strictly  accurate  or  not,  the  great  fluctuation  in  this  float- 
ing capital  of  the  soil  w^as  evidently  quite  familiar  to  him, 
and  subsequent  observers  have  but  confirmed  the  general 
tenor  of  his  results.  Greedily  absorbed  from  the  soil  by 
a  growing  crop,  easily  washed  out  of  it  by  the  winter's 
rains,  ^ndi  accumulating  or  being  formed  in  tlie  soil  during 
warm  and  not  too  dry  weather,  and  especially  in  fallows 
— these  were  obviously  the  main  determining  circum- 
stances of  the  fluctuations. 

'  It  is  only  natural  that  the  mode  of  formation  of  such 
a  valuable  substance  should  be  an  interesting  and  promis- 
ing field  of  inquiry.  To  the  natural  process  of  nitrifica- 
tion^ as  it  occurs  in  the  nitre-producing  villages  of  India, 
Europe  has  been,  and  still  is,  largely  indebted  for  a 
supply  of  nitrate  of  potash  W' herewith  to  make  gunpowder. 
The  heaps  of  nitre-earth  found  near  the  sites  of  former 
habitations  consist  of  house  refuse  mixed  with  porous 
soil,  ashes  from  the  fires,  urine,  &c.  After  long-continued 
exposure  to  Indian  warmth,  lixiviation  of  this  nitre-earth 
with  water  furnishes  a  solution  from  which  saltpetre  is 
extracted  by  evaporation  and  crystallisation. 

*  In  1777,  when  France  could  not  import  saltpetre,  the 
Government  caused  to  be  printed  "  Instructions  for  the 
Estabhshment  of  Nitre-heaps,"  which Boussingault  makes 
the  subject  of  one  of  his  essays,  and  his  observations  and 
drawings  make  it  plain  that  before  his  time  the  practical 
conditions  of  nitrification  were  well  known.  Heaps  of 
soil  mixed  with  ashes  and  animal  refuse,  arranged  in 
layers  separated  by  loose  straw  kept  under  cover,  freely 
exposed  to  air,  and  watered  as  often  as  possible  with  urine, 
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turned  and  removed  once  or  twice  if  practicable,  furnished 
in  the  course  of  some  months  a  notable  supply  of  nitre. 
If  treated  after  the  manner  prescribed,  we  learn  that 
about  450  tons  of  material  would  in  two  years  furnish 
about  4J  tons  of  crude  saltpetre.  The  watering  with 
urine  was  to  be  stopped  some  months  before  the  final 
lixiviation.  Though  earth  was  regarded  as  a  purely 
mechanical  agent,  and  any  earth  not  too  compact  would 
serve,  the  best  was  known  to  be  tliat  already  charged  with 
nitrate,  such  as  cave  earth,  manured  garden  soil,  the  earth 
in  the  neighbourhood  of  stables  and  refuse  heaps,  &c. 
The  necessary  potash  of  course  came  from  the  ashes,  the 
oxygen  from  the  atmosphere,  and  the  nitrogen  in  Bous- 
singault's  time  was  known  to  be  supplied  by  the  urine  and 
animal  matter,  and  to  be  converted  by  the  putrefaction 
of  these  into  ammonia  before  undergoing  oxidation  and 
coml)ination  with  the  potash  to  form  nitrate. 

'  For  the  potash  of  the  ashes  substitute  the  lime  of  the 
soil,  and  for  the  nitrogen  of  the  animal  matter  that  of 
the  decaying  vegetable  matter  of  the  soil,  which  is  slowly 
given  off  as  ammonia  during  the  decay,  and  it  is  seen 
that  the  formation  of  nitrate  of  lime  in  soil  proceeds 
on  the  same  lines  as  that  of  saltpetre  in  the  nitre-heap. 
That  the  formation  of  nitrate  is  encouraged  by  warmth, 
by  moisture,  by  porosity  of  the  soil,  by  tillage  and  other 
operations  favouring  free  admission  of  air,  and  by  the 
presence  of  lime  and  potash,  was  as  well  known  fifty  years 
ago  as  it  is  to-day.  But  the  combination  of  the  atmo- 
spheric oxygen  with  the  nitrogen  and  hydrogen  of  the 
ammonia  resulting  from  decaying  vegetation  was  then, 
and  for  very  many  years  afterwards,  supposed  to  be  as 
purely  chemical  an  action  as  the  combination  of  nitric 
acid,  once  formed,  with  lime  or  potash  to  produce  nitrate 
of  lime  or  nitrate  of  potash,' 
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When  excremental  matters  are  buried  they  must  not 
be  buried  deeply.  The  end  we  wish  to  obtain  is  nitrifi- 
cation, not  putrefaction ;  and  to  this  end  oxygen  and 
microbes  are  both  necessary.  Theoretically,  perhaps, 
the  best  course  would  be  to  allow  them  to  remain  upon 
the  surface,  for  we  know  that  such  matters,  when  left  on 
the  surface  of  the  ground,  quickly  cease  to  be  offensive  to 
our  senses.  Practically,  the  best  course  is  to  bury  them 
immediately  beneath  the  surface,  one  spit  or  half  a  spit 
being  amply  deep  enough.  To  bury  such  matters  deeply 
is  to  court  failure  and  endanger  the  water-supply. 

"When  '  earth-closets '  are  in  use  there  are  certain 
practical  points  which  demand  attention.  In  the  con- 
struction of  an  E.G.  every  attention  must  be  paid  to 
cleanliness  and  decency  and  their  easy  maintenance. 
An  E.G.  should  never  be  contained  within  the  four 
walls  of  the  main  structure  of  a  house.  It  should 
either  be  a  distinct  building  or  should  be  approached 
by  a  verandah  or  short  passage  or  corridor  with  cross 
ventilation. 

If  possible,  it  should  be  lighted  from  the  top.  In  one 
which  was  built  for  the  writer  the  roof  is  composed  en- 
tirely of  semi-opaque  glass,  and  thus  the  least  impurity  is 
at  once  noticed.  The  floor  must  be  of  concrete  or  tiles. 
The  receptacle  beneath  the  seat  should  be  of  galvan- 
ised iron,  and  may  be  removed  from  the  front  or  by 
a  special  opening  in  the  back  or  sides.  Guides  must 
be  placed  upon  the  floor  beneath  the  seat  in  order 
to  ensure  that  the  pail  is  always  placed  accura.tely  in  the 
same  spot.  The  seat  should  be  of  mahogany  or  some 
equally  hard  wood  polished,  the  walls  should  be  match- 
boarded  and  varnished,  and  thorough  ventilation  should 
be  provided. 

The  earth  should  be  stored  in  a  bin  alongside  the  seat, 
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and  should  be  thrown  upon  tl^e  dejection  by  means  of  a 
scoop,  such  as  is  used  for  flour  or  sugar.    The  various  me- 
chanical contrivances  for  precipitating  the  earth  are  too 
accurate.  When  they  are  used  the  earth  falls  always  upon 
exactly  the  same  spot,  whereas  the  dejecta  do  not.  To 
attempt  in  the  e.g.  to  imitate  the  mechanical  details  of  the 
w^c.  seems  to  be  a  mere  silliness.    If  a  scoop  be  used, 
and  if  the  earth  be  stored  in  a  bin,  the  emptiness  of  the 
bin  and  the  absence  of  earth  are  at  once  evident  on  enter- 
ing the  closet,  and  there  is  less  likelihood  of  the  neces- 
sary replenishments  lieing  forgotten.    The  eartlt  must  on 
no  accomit  he  artificially  dried  over  a  stove.    If  this  be  done 
there  is  great  risk  of  sterilising  the  earth  and  stopping 
that  microbial  interaction  between  the  earth  and  the 
faeces  which  is  the  main  thing  to  be  encouraged.  In 
the  same  way  the  unnecessary  and  expensive  use  of 
heat  in  manufacturing  '  Poudrette '  serves  to  diminish 
the  manurial  value  of  fsecal  matter  submitted  to  this 
process.    If  the  earth  be  sifted  and  stored  in  a  shed  for 
a  few  weeks  before  it  is  wanted  it  will  be  quite  dry 
enough,  and  it  is  most  important  for  comfort  that  the 
earth  should  not  be  so  dry  as  to  raise  a  powdery  dust 
when  it  is  thrown  into  the  pan.    A  small  quantity  of 
ash  may  be  mixed  with  the  earth,  but  always  in  quantity 
short  of  that  which  raises  a  cloud  of  powdery  dust.  Ash, 
be  it  remembered,  is  sterile,  and  although  it  has  a  useful 
effect  in  drying  the  dejecta  and  providing  bases  for  com- 
bining with  nitric  acid,  it  tends,  if  used  in  too  great 
a  quantity,  to  check  rather  than  encourage  microbial 
action.    When  patent  hoppers  are  used  for  shooting  on 
the  earth,  the  drier  and  more  powdery  the  earth  is,  so 
much  the  better  for  the  patent  hopper,  but  so  much  the 
worse  for  microl)ial  action. 

An  earth-closet  should  always  be  provided  with  a 
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brush  (of  the  kmc!  known  as  a  '  kitchen  hearth-brush  ') 
in  order  to  sweep  away  any  crumbs  of  earth  which  may 
be  spilled  accidentally.  An  earth-closet  should  be  emptied 
every  day,  and  the  contents  should  be  placed  in  a  shallow 
trench  and  lightly  covered. 

If  earth  be  scarce,  the  contents  may  be  placed  in  a 
heap  in  an  open  shed,  in  wdiich  case  the  microbial  action 
wdll  soon  reduce  the  wdiole  to  the  condition  of  garden 
earth  or  humus.  This  humus  may  be  used  again  and 
again,  and  the  microbial  activity,  and  its  power  of  chang- 
ing faecal  matter  to  humus,  will  sufi'er  no  loss  whatever, 
but  will  rather  tend  to  increase  by  a  multiplication  of  the 
microbes.  The  bulk  of  the  earth  which  is  used  in  this 
way  tends  to  increase,  but  the  manurial  value  of  a  given 
weight  does  not  tend  to  increase  after  a  certain  point  has 
been  reached. 

Because  closet-earth  has  been  found  by  chemists  to 
contain  loss  nitrogen  than  ])ure  Peruvian  guano  or 
nitrate  of  soda,  it  has  been  said  that  it  has  small  manu- 
rial value,  but  those  who  say  so  form  their  opinions  on 
theoretical  grounds,  and  not  from  practical  experience. 
The  writer  has  now  had  ten  years'  experience,  and  his 
belief  is  that  closet-earth  is  as  fertile  as  it  is  possible  for 
earth  to  be,  and  if  used  with  common  agricultural  skill 
and  knowledge  is  capable  of  2)roducing  all  garden  crops — 
fruit,  flowers,  vegetables — in  high  perfection.  It  is  not, 
of  course,  comparable  in  any  way  to  the  artificial  stimu- 
lants so  much  in  vogue  with  agriculturists,  and  only  an 
ignorant  person  would  make  any  comparison  between 
them.  Chemical  manures  can  only  be  used  in  a  state  of 
extreme  dilution,  and  if  used  too  strong  may  cause  incal- 
culable mischief.  In  the  same  way  '  night-soil,'  which 
consists  of  partially  dried  excrement  and  urine,  and  is 
more  comparable  to  guano  than  to  closet-earth,  is  some- 
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times  dangerous  from  its  strength,  and  requires  to  be 
used  with  caution.  Closet-earth,  when  ripe,  is  earth,  not 
manure.  It  is  simply  the  richest  earth  possible,  inca- 
pable probably  of  further  enriching,  but  equally  incapable 
of  doing  mischief  by  its  strength. 

The  estimation  of  nitrogen  does  not  tell  us  all  that  we 
want  to  know  about  a  manure.  Our  ignorance  concern- 
ing the  causes  of  fertility  and  sterility  of  soils  is  still  very 
great.  The  recent  discovery  that  the  fertility  of  the  soil 
for  certain  leguminous  plants  depends  not  upon  any- 
thing which  the  chemist  can  detect,  but  upon  the  pre- 
sence of  microbes  (almost  invisible  to  the  highest  powers 
of  the  microscope,  absolutely  imponderable  in  the  most 
delicate  balance),  which  grow  as  parasites  on  the  roots 
of  the  plants,  and  play  an  indispensable  part  in  their 
nourishment,  must  force  upon  us  the  conclusion  that, 
useful  as  chemistry  has  been  to  the  agriculturist,  it  can- 
not tell  us  all  that  we  require  to  know  concerning  the 
causes  of  fertility  or  sterility. 

Speaking  with  ten  years'  experience,  I  have  no  hesi- 
tation in  stating  my  belief  that  for  horticultural  purposes 
closet-earth  is  unsurpassed.  The  garden  where  my  ex- 
periments have  been  made  is  in  a  low-lying  situation 
near  a  stream,  and  the  only  fault  which  I  have  to  find 
with  it  is  that  the  crops  have  a  tendency  to  be  gross  and 
too  luxuriant.  The  cause  of  this  fertility  is  not  to  be 
attributed  solely  to  the  nitrates  in  the  closet-earth,  but 
it  is  quite  conceivable  that  some  of  the  microbes,  which 
we  know  swarm  in  the  intestines  of  man,  may  play  an 
important  part  in  the  change  which  excremental  matters 
undergo  in  the  soil,  and  in  the  interchange  between  the 
soil  and  the  rootlets. 

That  organic  manures  ('  farmyard  manure  ')  are  su- 
perior to  all  artificial  manures  is  now  generally  acknow- 
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ledged,  but  farmers  are  apt  to  complain  that  they  '  foul 
the  land ' — i.e.  that  the  midigested  seeds  of  weeds, 
grasses  and  forage  plants  which  the  animals  have  con- 
sumed are  liable  to  germinate  and  choke  to  a  greater  or 
less  extent  the  crop  which  is  being  cultivated. 

Man,  however,  is  a  *  cooking  animal,'  and  therefore 
very  few  vegetable  seeds  are  liable  to  pass  through  his 
intestines  and  still  remain  capable  of  germinating.  Closet- 
earth  produces  very  few  weeds,  although  there  appear 
upon  ground  where  it  is  used  seedlings  of  gooseberries, 
currants,  strawberries  and  raspberries,  and  of  any  other 
fruit  which  is  habitually  consumed  without  being  pre- 
viously cooked.  If  these  seedlings  be  preserved,  some  of 
them  will  be  found  exceedingly  prolific. 

The  best  kind  of  earth  to  use  with  an  e.g.  is  un- 
doubtedly garden  mould  or  humus,  and  the  richer  the 
earth  is  and  the  fuller  it  is  of  microbes,  the  more  quickly 
will  all  be  changed  to  earth.  If  earth  taken  from  a 
considerable  depth  be  used  it  is  sure  to  be  comparatively 
sterile,  and  the  change  is  slow^;  or  again,  if  ashes,  which, 
of  course,  are  absolutely  sterile,  be  used  in  large  quanti- 
ties, or  if  the  earth  have  been  accidentally  sterilised 
by  overheating,  the  action  may  be  very  much  delayed. 
Again,  the  temperature  and  humidity  of  the  air  are  all 
important  in  their  relation  to  the  interchanges  between 
the  earth  and  the  organic  refuse.  It  is  quickest  in  ordi- 
nary summer  weather,  when  sunshine  alternates  with 
showers,  and  it  is  checked  to  a  greater  or  less  extent  by 
cold  and  also  by  drought,  for  without  a  certain  degree  of 
moisture  the  nitrifying  microbes  fail  to  grow.  I  think 
one  would  be  justified  in  saying  that  in  ordinary  summer 
weather  the  humification  of  excreta  is  accomplished  in 
about  three  weeks,  but  that  in  unfavourable  weather  (cold 
or  drought)  it  may  be  delayed  to  a  degree  proportionate 
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to  the  length  of  the  unfavourable  conditions.  When  what 
I  have  called  '  humification  '  is  complete,  all  has  been 
turned  to  humus  with  an  earthy  smell  and  without  any 
offensive  qualities  whatever.  The  humus  necessary  for 
the  working  of  the  e.g.  has  been  increased  in  quantity  and 
improved  in  quality,  and  if  this  be  used  a  second  time 
the  humification  of  the  excreta  will  {cccteris  paribus)  be 
quicker  than  before.  This  is  a  most  important  matter, 
but,  as  we  have  seen,  it  is  easily  explicable  now  we  know 
that  the  change  is  biological  and  not  merely  chemical. 
It  is  difficult  to  see  that  anything  except  sterilisation 
could  destroy  this  power  of  the  earth  ;  but  it  is,  of  course, 
conceivable  that  some  undesirable  microbe  may  get  a 
footing,  just  as  happens  occasionally  with  fermentation, 
and  upset  or  interfere  with  the  normal  process. 

•  In  alcoholic  fermentation  the  process  is  accompanied 
by  a  very  large  growth  of  the  ferment,  so  that  the  pro- 
duct of  yeast  from  one  fermentation  is  sufficient  to  induce 
satisfactory  fermentation  in  (perhaps)  100  times  the  bulk 
of  the  fermentable  liquid  which  yielded  it.  With  ordi- 
nary care  the  brewer  not  only  has  no  difficulty  in  per- 
petuating his  fermentations,  but  has  a  large  surplus  of 
yeast  to  dispose  of.  In  the  same  way  the  process  of 
humification  will  go  on  ad  infinitum  if  very  ordinary  care 
be  taken  to  see  that  all  the  conditions  are  favourable  to 
the  process.  The  power  of  the  earth  to  humify  excreta 
is  not  diminished  but  is  increased  by  repeated  use,  '  as  if 
increase  of  appetite  did  grow  by  what  it  fed  on.'  The 
importance  of  this  fact  cannot  be  overestimated,  because 
with  care  an  e.g.  can  be  satisfactorily  managed  wherever 
a  few  cubic  yards  of  earth  and  a  dry  shed  to  keep  it  in 
are  obtainable.  If  the  earth  which  has  been  used  be 
stored  in  an  open  shed,  freely  exposed  to  the  air  and 
turned  over  occasionally,  it  will  be  ripe  again  and  ready 
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for  use  in  a  time  varying,  in  this  climate,  from  three 
weeks  to  three  months,  as  the  case  may  be.  Mr.  F. 
Bennet,  of  Marlborough,  who  is  well  known  as  a  geolo- 
gist, has  conclusively  shown  that  humification  can  be 
perpetuated  by  the  intelHgent  use  of  a  very  few  cubic 
feet  of  earth.  This  fact  is  of  the  greatest  importance 
as  showing  the  possibilities  of  the  e.g.  system  in  places 
where  earth  is  not  readily  obtainable. 

If  an  E.G.  is  to  be  entirely  satisfactory  the  following 
points  must  be  attended  to  : — 

1.  It  must  be  well  constructed  and  ventilated  and 
must  be  emptied  daily. 

2.  The  earth  used  must  be  pure  garden  humus  taken 
from  the  top  layer,  and  not  the  under  layer,  of  the  soil. 

3.  The  closet-earth  must  be  stored  in  a  dry  shed 
freely  exposed  to  the  air  and  turned  over  occasionally. 

The  causes  of  failure  of  earth-closets  appear  to  be  the 
following : — 

1.  The  employment  of  earth  or  other  material  which 
is  no  longer  '  living.'  Earth  which  has  been  overheated, 
or  taken  from  a  great  depth  below  the  surface,  has  no 
power  of  humification,  and  the  same  may  be  said  of  ashes, 
which  are  useful  enough  to  mix  with  earth  in  order  to 
increase  its  absorbent  properties,  but  which  are  sterile 
and  powerless  to  effect  any  change  in  the  organic  refuse. 

Keal  '  living  earth '  is  unequalled  as  a  deodoriser. 

2.  The  admixture  of  liquids  in  too  great  quantity. 
The  nitrifying  and  humifying  microbes  require  a  certain 
amount  of  moisture  for  their  growth,  and  an  average 
amount  of  urine  mixed  with  the  dejecta  is  no  disadvan- 
tage. If,  however,  the  closet  be  largely  used  for  mictu- 
rition only  (as  is  very  apt  to  be  the  case  in  female  com- 
munities), the  fluid  becomes  excessive,  putrefaction  sets 
in,  and  the  closet  becomes  offensive.    If  the  closet  be 
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emptied  every  clay,  as  it  should  be,  no  serious  incon- 
venience will  arise  from  comparative  failure,  and  if  the 
contents  be  superficially  buried  every  day,  as  I  have 
advised,  then  it  matters  little  how  much  mismanagement, 
ignorance,  and  carelessness  is  lavished  upon  this  safe  and 
simple  contrivance. 

In  the  North  of  Euro^De  (Denmark,  Sweden  and  Nor- 
w^ay)  a  closet  is  in  use  in  which  by  a  very  simple  contri- 
vance the  urine  is  separated  from  the  solid  matter.  These 
closets  are  or  w^ere  recently  in  use  even  in  the  city  of 
Copenhagen,  and  were  wonderfully  successful. 

In  female  communities  it  may  be  advisable  to  provide 
a  distinct  arrangement  for  micturition  only  and  to  allow 
the  urine  to  run  with  the  house-slops.  It  need  hardly 
be  said  that  household-slops  must  on  no  account  be  put 
into  the  pail  of  an  earth-closet. 

In  every  house  there  is  much  organic  refuse  provided 
by  the  kitchen,  and  in  towns  where  there  are  no  gardens 
or  back-j^ards  this  is  carried  away  by  the  dustmen  and 
hucksters  or  is  burnt  upon  the  kitchen  fire. 

In  a  prospectus  put  forward  by  the  House  Eefuse 
Utilisation  Society,  the  following  average  composition  of 
a  ton  of  London  '  house  dust '  is  given  : — 


Cwt.  Qr.  Lb. 

Crockery   OOllf 

Bones   0    0  10.^ 

Iron   0    0  4| 

Glass   0    0  10} 

Bottles   No.  5 

Tins   0    0  17 

Waste  paper   0    3  8 

Straw  and  fibre  matter   0    2  13| 

Bags   0    0  8| 

Vegetable  matter  .       .       .       .       .       .  0    3  15 

Coal  and  coke,  over  Is -in. pieces  .  »  .  0  0  18 
*  Cinder  and  ashes  (technically  known  as 

'  Breeze ')  sifted  through  l|-in.  mesh       .  15    3  24 


'  This  material  consists  of  imbm-nt  pieces  of  coal,  cinder,  sand,  and 
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This  company  proposed  to  sort  the  material  for  sale, 
and  to  manufacture  millboard  (from  straw  and  paper) 
and  block  fuel  from  carbonaceous  matter,  and  they  cal- 
culated a  gross  return  of  about  lis.  per  ton. 

In  country  places  the  putrescible  refuse  of  the  kitchen 
is  consigned  to  the  hog-bucket,  and  that  useful  animal 
the  pig  converts  it  into  pork  and  manure,  or  the  poultry 
get  the  benefit  of  it,  and  thus  indirectly  benefit  us. 
Supposing  that  neither  pigs  nor  poultry  be  kept,  the  safe 
and  economic  bestowal  of  such  refuse  is  perfectly  easy. 
Take  a  piece  of  galvanised  wire  netting  three  or  four  feet 
wide,  and  with  it  enclose  a  circular  space  about  three  or 
four  feet  in  diameter,  the  netting  being  fastened  and 
supported  by  two  or  three  iron  or  wooden  stakes  driven 
into  the  ground.  Into  this  little  wire  enclosure  throw 
all  refuse  from  the  house  and  garden  which  is  capable 
of  rotting,  the  parings  and  waste  of  vegetables  and  other 
food,  the  mowings  and  sweepings  of  the  lawns  and 
paths,  weeds,  fallen  leaves,  &c.  &c.  Such  a  heap  as  this, 
exposed  on  all  sides  to  the  air,  is  not  offensive,  and  the 
component  parts  of  it  undergo  humification.  When  the 
wire  enclosure  will  hold  no  more  a  little  earth  must  be 
thrown  upon  the  top,  and  the  heap  must  be  left  for 
several  weeks  freely  exposed  to  the  weather.  It  will 
settle  down  and  diminish  in  bulk,  and  finally  is  entirely 
converted  into  fine  garden  mould  suitable  for  potting  or 

mineral  matter  which  will  sift  through  a  mesh  of  1\  in.,  and  will  be  sub- 
divided into  the  following  proportions,  viz.: — 

Carbon  (coal  and  cinder)       .       .    3G  per  cent. 


Sand 


41 
10 

3 

10 


Crockery 
Vegetable  matter 
Mud 


100 
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for  enriching  the  soil.  The  final  act  in  the  management 
of  this  refuse-heap  is  to  sift  it  and  consign  the  residue 
to  the  garden  bonfire.  When  one  netting  enclosure  is 
filled  a  second  must  be  formed,  so  that  in  connection 
with  a  house  there  must  always  be  two  heaps,  one 
forming  and  the  other  ripening.  Such  heaps,  if  freely 
exposed  on  all  sides,  are  not  in  the  smallest  degree 
offensive,  and  if  by  any  accident  they  should  become 
so,  as  by  the  addition  of  an  excess  of  cabbage  leaves 
in  'muggy'  weather,  it  is  only  necessary  to  put  a  little 
earth  on  the  top,  when  the  odour  will  be  at  once 
arrested. 

In  a  kitchen  garden  the  cabbage  leaves  left  upon  the 
ground  are  apt  to  be  very  offensive  in  the  autumn  and 
winter,  and  the  smell  from  this  cause  in  the  market 
gardens  round  London  is  at  times  sufficient  to  constitute 
a  veritable  nuisance.  This  nuisance  ought  not  to  be 
suffered,  because  it  can  be  instantly  checked  by  raking 
the  dead  leaves  into  a  heap,  and  throwing  a  little  earth 
over  them. 

All  ammoniacal  smells  should  warn  the  farmer  and 
gardener  that  he  is  losing  valuable  material. 

In  a  house  and  garden  there  is  a  never-ceasing  accu- 
mulation of  refuse  and  rubbish,  and  it  must  be  borne 
in  mind  that  all  of  it  has  a  definite  value.  In  dealing 
with  such  refuse  the  rule  must  be  (1)  that  whatever  is 
capable  of  rotting  must  be  put  in  a  heap  to  '  humify  ' ; 
(2)  whatever  is  not  capable  of  rotting,  but  is  combustible, 
must  be  burnt. 

In  every  garden  it  is  necessary  to  reserve  a  space  all 
the  year  through  upon  which  to  burn  combustible  rubbish, 
and  it  is  needless  to  say  that  the  resulting  ash  is  of  great 
value  as  a  mineral  manure,  and  contains  large  quantities 
of  potash  and  other  bases  (lime,  silica,  &c.)   When  rub- 
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bish  is  burnt,  the  nitrogenous  matters  (which  constitute 
the  staple  food  of  all  plants)  are  lost,  but  when  it  is 
allowed  to  slowly  undergo  humification  the  nitrogen  is 
retained  in  the  form  of  soluble  nitrates  and  nitrites.  It 
is  thus  evident  that  it  is  wasteful  to  burn  organic  matter 
which  is  capable  of  undergoing  humification  or  nitrifica- 
tion. This  dogma  applies  doubly  to  the  cremation  of  the 
dead,  in  which  process  valuable  fuel  is  used  in  getting 
rid  of  that  which  easily  humifies,  but  is  with  difficulty 
burnt. 

Coal-ashes  are  no  less  valuable  for  the  soil  than  wood- 
ashes,  provided,  of  course,  the  combustion  of  the  coal 
has  been  perfect.  The  public  use  the  words  '  ashes  '  and 
'  cinders '  as  though  they  meant  the  same  thing,  so  that 
it  may  be  well  to  state  that  cinders  are  worse  than  use- 
less as  a  manure,  and  that  all  ashes  added  to  the  ground 
ought  to  be  either  white  or  red,  according  to  the  nature 
of  the  coal,  aiid  that  they  ought  to  be  sifted  through  a 
fine  wire  sieve,  and  whatever  is  combustible  be  used  for 
fuel.  If  the  cinders  of  a  house  be  thoroughly  sifted,  it 
wdll  be  found  that  the  ash  resulting  from  a  ton  of  coals 
occupies  a  very  small  space,  and  that  the  ashes  of  an 
average  middle- class  villa  will  scarcely  fill  a  couple  of 
bushel-measures  in  a  year. 

In  every  house  there  is  a  certain  amount  of  incom- 
bustible refuse,  in  the  shape  of  broken  glass,  crockery 
and  the  like,  and  this  will  be  found  invaluable  whenever 
good  bottom  drainage  is  required,  and  as  a  foundation 
for  garden  paths. 

The  secret  of  good  garden  paths  is  to  have  them  w^ell 
sloped  and  drained,  so  that  water  runs  off  them  readily, 
and  to  make  them  of  sterile  materials,  so  that  weeds  will 
not  readily  grow.  If  beneath  the  top  dressing  of  gravel 
a  layer  of  ash  (not  cinders)  be  placed,  it  will  be  found 
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that  in  course  of  time  the  path  wiU  grow  exceedingly 
hard  and  firm.  Garden  paths  should  be  swe'pt  every  day. 
If  leaves  are  allowed  to  lie  upon  paths,  and  if  the  earth- 
worms drag  them  into  the  path,  the  path  will  soon  cease 
to  be  sterile  and  will  grow  abundant  weeds.  A  garden 
path  should  be  slightly  convex,  well  drained,  made  of 
clean  and  sterile  materials,  of  which  the  biggest  pieces 
should  pass  through  a  sieve  with  an  inch  mesh,  and 
should  be  swept  every  day. 

There  is  scarcely  any  form  of  domestic  refuse  which 
is  not  serviceable  in  the  garden,  and  as  the  occupant  of 
a  suburban  villa  I  may  state  that  in  the  course  of  between 
live  and  six  years  the  '  sanitary '  cart  belonging  to  the 
local  Board  has  never  had  occasion  to  call.  I  feel  that 
it  '  robs  me  of  that  which  not  enricheth  it,  and  makes 
me  poor  indeed.'  I  see  it  at  the  neighbouring  houses 
taking  away  a  variety  of  things  having  a  very  definite 
value,  and  I  feel  that  the  times  are  out  of  joint  when  a 
body  of  persons  co-operate  in  order  to  keep  a  burglar 
with  a  horse  and  cart  whose  duty  it  is  to  rob  them 
severally  and  by  turns.  I  feel  it  rather  a  strain  upon 
my  conscience  to  pay  rates  in  support  of  an  institution 
which  is  not  only  useless,  but  which  literally  preaches 
thriftlessness  to  the  unthinking  poor. 

Amongst  the  refuse  of  a  house  must  be  reckoned  the 
bones  of  animals  used  for  food.  These  are  among  the 
things  which  are  believed  to  be  the  '  perquisites '  of  cer- 
tain persons,  and  which  for  one  reason  or  another  do  not 
trouble  us.  Between  refuse  which  is  marketable  and 
refuse  which  is  '  taken  away  '  there  is  a  broad  distinction, 
and  every  one  must  be  left  to  deal  with  the  former  accord- 
ing to  his  own  particular  ideas.  Bones  which  have  been 
used  for  cooking  and  have  had  all  the  gelatin  (that 
'  cultivating  medium  '  for  microbes  which  permeates  the 
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uncooked  bone)  boiled  out  of  them  are  singularly  inde- 
structible, and  if  buried  in  the  garden  remain  for  years 
to  hinder  tillage.  They  should  always  be  burnt  and 
should  be  used  for  manure  as  '  bone  ash,'  which  is  in- 
valuable. The  shells  of  oysters  and  other  *  shelltish ' 
should  also  be  burnt,  as  their  destruction  in  the  soil  is  a 
very  slow  process. 

There  is  one  form  of  litter  or  refuse  which  is  largely 
the  result  of  '  free  trade,'  and  which,  perhaps,  is  more 
difficult  to  deal  with  satisfactorily  than  any  other  form 
of  litter,  viz.  the  innumerable  tins  and  canisters  in  which 
imported  food  is  brought  to  our  markets.  They  are  in- 
combustible and  indestructible,  and  of  very  small  value 
as  '  scrap  '  for  melting  down.  It  need  hardly  be  said 
that  a  very  poor  or  thrifty  person  will  put  old  tins  to 
a  variety  of  uses.  They  can  be  made,  for  instance,  to 
answer  all  the  purposes  of  a  flower-pot,  and  I  can  call 
to  mind  a  tirst-rate  Swiss  hotel  where  the  excellent  tloral 
decorations  sprang  from  a  basis  of  concealed  meat  tins. 
Finally,  the  best  thing  to  do  with  them  is  to  beat  them 
into  a  manageable  bulk  with  a  hammer  and  bury  them 
at  such  a  depth  that  they  cannot  interfere  with  tillage. 
They  are  said  to  oxidise  and  disappear  very  quickly  when 
buried  in  this  way.  They  form  a  good  foundation  for 
paths  and  roads  when  they  have  l)een  subjected  to  a 
thorough  pounding  with  a  big  hammer. 

In  concluding  the  present  chapter  I  am  very  pleased 
to  be  able  to  quote  the  opinions  of  a  well-known  engineer, 
Mr.  Charles  Kichardson,  C.E.,  of  Clifton.  No  man  know^s 
better  the  aims  and  objects  of  engineering  and  also  its 
limits  and  the  inutility  of  attempting  to  disobey  the  laws 
of  nature.  Mr.  Kichardson' s  views  of  the  water-closet 
seem  to  be  identical  with  my  own,  and  he  brings  his  own 
experiences  by  way  of  illustration.   The  following  quota- 
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tions  are  taken  from  a  paper  on  '  Sewage '  read  before 
the  Clifton  Scientific  Club,  March  5,  1892  :  — 

*  What  is  the  meaning  of  all  our  fears  for  the  sanitary 
state  of  our  houses,  the  appointment  of  sanitary  inspec- 
tors, the  anxiety  of  householders  about  the  pipes  and 
sewers  and  the  fixing  of  sewer  ventilation-pipes,  &c.,  but 
a  full  acknowledgment  that  there  is  danger  all  around 
us  and  in  every  household  more  or  less,  since  the  intro- 
duction of  the  water-closets  ? 

'  I  may  now  relate  a  striking  instance  of  the  effect  of 
the  introduction  of  the  water-closet  system  into  an  old 
and  healthy  town. 

'  I  was  formerly  the  owner  of  an  estate  which  lay 
about  a  mile  from,  but  in  the  same  parish  as,  an  old 
primitive  country  town  of  about  2,000  inhabitants.  My 
tenant  was  the  best  farmer  in  the  district,  and  also  a 
churchwarden.  The  living  was  a  rich  one.  When  the 
old  man  died  a  new  vicar  came  there,  wdio  was  not  satis- 
fied with  the  old-fashioned  vicarage ;  so,  among  other 
improvements,  he  put  into  it  two  water-closets. 

*  Now  up  to  this  time  there  had  been  no  such  thing 
m  the  toicn.  All  the  houses  had  old  garden  privies,  and 
most  of  them  had  a  little  w^ell  of  good  water.  There  were 
no  underground  drains,  but  little  open  ditches  carried 
the  rain-water  into  the  town  ditch,  which  was  also  an 
open  ditch  at  the  bottom  of  a  meadow.  Now  the  town 
had  always  been  very  healthy,  and  fever  was  almost  un- 
known there.  When  the  vicar  had  put  in  his  water- 
closets,  two  or  three  of  his  neighbours  followed  his 
example,  and  they  all  ran  their  drains  into  the  town 
ditch. 

'  This,  of  course,  changed  its  contents  into  sewage, 
which  shortly  began  to  give  forth  its  characteristic  odour. 
'  The  vicar  was  the  first  to  notice  it,  and  at  the  next 
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vestry  meeting  he  told  them  the  ditch  must  be  covered. 
The  smell,  of  course,  kept  on  growing  worse,  and  the 
vicar  more  importmiate ;  but  the  vestrymen  only  stared 
at  him,  till  at  last  he  told  them  they  mmt  do  it,  or  he 
would  write  to  the  Board  of  Health  in  London,  and  have 
an  inspector  sent  down,  who  would  order  it  to  be  done  : 
it  could  be  done  for  600L,  a  mason  told  him.  An  old 
farmer  then  got  up  and  said  :  "I  have  known  this  place, 
man  and  boy,  for  seventy  years,  and  I  have  never  heard 
a  complaint  till  you  came  among  us.  The  place  is  very 
healthy,  and  J  want  to  know  why  we  should  now  be  called 
upon  to  put  our  hands  into  our  pockets  to  such  a  tune 
as  that." 

'  The  vestrymen  would  not  move  ;  neither  did  the 
vicar  give  in.  He  wrote  to  the  Board ;  they  sent  down 
an  inspector ;  the  ditch  was  condemned,  and  ordered  to 
be  covered,  as  the  present  law  directs. 

*  My  tenant  then  wrote  to  wc,  telling  me  of  the  facts 
and  of  the  hardship  to  him  of  having  to  pay  for  this 
sewer.  I  immediately  wa'ote  to  him  a  reply,  which  he 
might  show  to  his  vicar.  I  pointed  out  forcibly  the 
evils  he  was  bringing  upon  the  town,  namely,  that  he 
would  bring  terrible  fevers  there,  till  then  almost  un- 
known ;  that  he  would  destroy  all  the  drinking  water  in 
the  wells ;  that  his  sewer  would  cost  at  least  a  thousand 
pounds,  and  yet  was  only  the  first  instalment  of  a  much 
larger  outlay  involved  in  his  new  system ;  that,  for  his 
own  sake,  as  well  as  that  of  his  parishioners,  I  strongly 
recommended  him  to  take  out  his  w^ater- closets  and  to 
go  back  to  the  garden  privy,  but  to  make  it  a  (hy  privy ; 
that  this  would  cost  him  very  little,  and  that  he  would 
thereby  save  his  poorer  neighbours  the  great  cost  of  the 
sewer  and  its  further  developments,  as  w^ell  as  all  the 
other  evils  I  had  indicated.    My  tenant  took  my  letter 
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and  laid  it  before  the  vicar,  who  read  it  through  twice, 
slowly  and  attentively  ;  and  then,  pushing  it  back  across 
the  table,  said  :  Mr.  Eichardson  may  know  better  than 
other  people ;  but  I  prefer  to  take  my  own  course."  My 
tenant  then  stood  up,  picked  up  the  letter,  and,  bringing 
his  fist  down  heavily  upon  the  table,  said :  I  will  not 
act  one  minute  longer  as  your  churchwarden,  and  I  won't 
give  a  penny  more  to  your  church  or  schools,  or  anything 
you  propose ;  for  I  feel  certain  that  all  those  evils  men- 
tioned in  this  letter  will  surely  take  place;"  and  he 
strode  out  of  the  room. 

'The  culvert  was  built — it  cost  1,200Z. — and  all  was 
quiet  for  a  year  or  more ;  and  then,  in  writing  to  my 
tenant,  I  asked  him  how  things  were  going  on.  His 
reply  startled  me.  He  said  :  ''  The  ^^lace  is  full  of  fever, 
and  it  is  worse  in  the  vicarage  than  anywhere  else.  The 
parson  has  already  lost  three  of  his  children,  and  is  him- 
self on  his  back  and  hardly  expected  to  get  up  again." 

'  The  vicar  was  very  bad  for  a  long  time,  and  vowed 
that  if  he  ever  got  up  again,  and  placed  his  foot  outside 
of  the  parish,  he  would  never  place  it  again  within  the 
dreadful  place.  He  did  eventually  get  v/ell,  and  ex- 
changed livings  with  another  incumbent,  accepting  one 
of  very  little  more  than  half  the  income. 

*  The  epidemic  of  typhoid  fever  in  the  place  was  so 
bad  that  the  London  Board  again  sent  down  their  in- 
spector to  report  upon  it.  His  report  was  that  all  the 
wells  were  contaminated,  that  more  sewers  must  be  built, 
and  that  2raterwor]is  must  be  constructed  to  convey  good 
water  to  the  town  from  the  hills  six  miles  away. 

'  I  sold  my  estate  shortly  after  this,  and  do  not  know 
what  has  been  done  there  since  1878.  But  does  it  not 
appear  strange  that  the  Law  should  give  its  support  to 
the  mere  whim  of  an  individual,  and  thus  enable  him  to 
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bring  such  trouble,  loss  and  death  mto  a  place  hitherto 
healthy  ? 

'  The  effect  of  the  introduction  of  the  water-closet  into 
a  new  locality  is  very  striking  in  this  instance.  Here  we 
have  an  old  market  town,  of  over  2,000  inhabitants  at 
the  beginning  of  this  century ;  a  place  of  little  change, 
with  its  weekly  markets  and  its  quarterly  fairs,  with 
its  old-fashioned  cottages,  each  with  its  bit  of  garden, 
and  most  of  them  with  little  wells  of  (joocl  water,  not- 
withstanding the  old-fashioned  cesspit  privy  in  the 
garden.  This  had  gone  on  for  years  upon  years,  through 
many  generations,  and  yet  fever  was  quite  a  rare  thing 
in  the  town  under  these  old  conditions.  Suddenly,  the 
water-closet  was  introduced,  and  three  years  later  an 
epidemic  of  typhoid  fever  swept  the  place,  which  was 
so  bad  and  fatal  (particularly  in  those  houses  which 
had  connections  with  the  new  drains)  that  the  central 
Board  in  London  sent  down  a  special  officer  to  report 
upon  it  ! 

'  I  have  been  personally  connected  with  other  cases,  all 
of  which  indicate  the  same  result,  though  not  perhaps  in 
so  striking  a  manner ;  and  I  am  fully  convinced  that  the 
water-closet  system  must  be  abohshed  before  long  or 
we  shall  have  no  wholesome  water  left  in  the  moderately 
populous  parts  of  England.  If  this  is  so,  the  sooner  we 
set  about  the  reform  the  better  it  will  be  for  every  one, 
and  the  sooner  we  shall  have  our  beautiful  water-springs 
and  pure  rivulets  restored  to  us.' 

The  correct  principle  of  dealing  with  excrement  is 
that  laid  down  by  Mr.  Kichardson.  The  principle  is 
dryness  and  thorough  exposure  to  the  air ;  and  if  the 
sunlight  have  access  also  so  much  the  better.  I  have 
lately  remodelled  an  old  privy  on  the  plan  advocated  by 
Mr.  Kichardson,  and  have  been  astonished  at  the  result. 

B  2 
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This  old  pit  privy  was  emptied  in  June  1893.  When  it 
had  been  previously  emptied  I  do  not  know.  The  con- 
tents were  offensive,  and  were  mixed  with  a  hundred 
and  one  things — wdre  netting,  brickbats,  canisters,  broken 
crockery,  &c. — which  had  been  thrown  down  it  'out  of 
sight,'  and  which,  as  they  interfered  with  tillage,  very 
greatly  lessened  the  practical  manurial  value  of  the 
excrement.  The  contents  were  superficially  buried,  and 
in  a  very  short  time  they  were  sufficiently  sweet  to  allow 
of  the  undesirable  ingredients  being  got  out  with  a  fork, 
and  the  ground  being  properly  dug,  tilled,  and  planted. 

The  pit  was  filled  up  level  wdth  the  ground  and  the 
privy  seat  was  raised  18  in.,  and  an  approach  to  it  made 
with  three  concrete  steps  (see  fig.  3).  The  catch  below 
the  seat  was  concreted  and  cemented,  and  the  floor  of  it 
w^as  made  to  slope  towards  an  outlet  15  in.  wide  and 
12  in.  high  on  the  ground  level.  This  outlet  was  closed 
by  a  piece  of  w^ire  netting  stretched  on  a  frame  which 
could  be  hung  over  the  opening.  The  object  of  this  was 
to  prevent  the  access  of  animals  which  feed  on  garbage, 
without  preventing  the  access  of  air.  Before  the  privy 
was  used  a  little  straw  was  placed  on  the  bottom  of 
the  catch  and  a  barrow-load  of  dry  earth  was  tipped 
opposite  the  outlet  in  the  position  occupied  in  the  figure 
by  the  gutter,  b,  to  absorb  the  urine,  which  would  flow 
away  down  the  sloping  floor  of  the  concreted  catch.  In 
the  privy  was  placed  a  box  of  earth  and  a  trowel,  so 
that  after  the  privy  had  been  used  a  little  earth  might 
be  thrown  through  the  seat.  The  earth  under  such  cir- 
cumstances is  really  not  necessary,  and  is  added  more 
for  aesthetic  reasons  than  from  any  sanitary  necessity. 
This  privy,  which  has  been  in  constant  use,  is 
always  as  sweet  as  possible.  It  can  be  emptied 
in   two   minutes    with   a    garden   hoe   and  shovel. 
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and  has,  in  fact,  been  emptied  several  times,  for  when- 
ever the  gardener  wants  a  httle  manure  for  horticultural 
purposes,  he  knows  where  to  go  for  that  which  is  un- 
surpassed and  which  he  can  obtain  and  utilise  without 
any  oifence  whatever.  The  success  of  this  privy  has 
convinced  me  that  the  principle  upon  which  it  is  con- 
structed is  sound,  and  in  it,  I  believe,  we  have  for  cot- 
tages and  small  houses  the  solution  of  the  sewage 
difficulty.  It  is  a  great  gain  that  into  such  a  privy 
rubbish  which  hinders  tillage  is  not  likely  to  be  thrown, 
and  certainly  never  should  be  thrown. 

Now  such  a  privy  might  very  well  be  attached  to  a 
house  by  means  of  a  lobby  having  cross  ventilation,  and 
seeing  that  a  fall  is  necessary  for  such  a  privy,  and  that 
it  is  necessary  to  raise  the  seat,  it  is  obvious  that  there 
are  advantages  in  approaching  such  a  privy  from  the 
first  or  bedroom  floor  of  a  house. 

I  need  not  remind  the  reader  that  the  angle  turret 
which  is  so  common  in  Scotch  baronial  castles  is  said 
to  have  been  used  for  sanitary  purposes,  the  excrement 
having  been  allowed  to  drop  on  to  the  ground  beneath. 

A  house  which  I  own  at  Andover  became  vacant  in 
1893,  and  I  have  been  trying  the  experiment  of 
giving  it  a  dry  privy,  which  should  be  of  such  a  kind 
that  no  lady  would  object  to  use  it. 

Now  I  hold  that  every  closet,  whether  a  dry  closet  or 
a  water  closet,  should  be  sequestered  from  the  main 
structure  of  a  house,  and  should  be  approached  by  a 
lobby  having  cross  ventilation.  Those  who  in  the  pre- 
sent day  put  closets  and  waste-pipes  within  the  four 
walls  which  enclose  the  living  rooms  are  not  abreast  of 
modern  civilisation.  The  simplest  plan  for  effecting  my 
object  in  the  present  case  seemed  to  be  to  throw  an  arch 
across  the  entrance  to  the  stable  yard,  to  place  the 
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ventilated  passage  on  the  top  of  the  arch,  and  the  closet 
on  the  far  side  of  it  on  a  level  with  the  first  floor,  and 


Se'-  tion  THRoucuCMaNiBEnrLoon  EC  ^  Catch. 


Fig.  5. 

with  a  capacious  vault  or  '  catch  '  beneath  it.  This  has 
been  ably  carried  out  by  the  architect,  Mr.  Purkess,  and 
Mr.  Annett,  the  builder  (see  figs.  4  and  5).  The  catch, 
though  larger,  is  exactly  on  the  same  principle  as  that 
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which  has  been  described,  and  it  has  been  provided  with 
eight  large  air  bricks,  three  of  which  are  just  below  the 
level  of  the  closet  seat,  three  near  the  ground  level,  and  two 
intermediate  in  position.  The  bottom  of  the  door  is  some 
18  in.  above  the  ground  level,  and  in  addition  there  is 
an  opening  for  a  dust-shoot,  protected  by  a  fine  grating 
so  as  to  ensure  that  only  dust  and  ashes  and  not  cinders 
or  clinkers  are  thrown  into  it.  There  can  be  no  doubt 
that  plenty  of  fresh  air  will  get  access  to  this  receptacle. 
The  arch  is  useful  in  another  way,  because  the  pipe  which 
carries  the  bedroom  slops  is  on  a  level  with  the  top  of  it, 
and  then  dips  down  to  deliver  the  slops  in  a  gutter  on 
the  surface  of  the  ground.  Thus  underground  pipes  and 
syphon-bends  are  rendered  unnecessary,  and,  the  fall 
being  very  great,  no  freezing  can  take  place  in  the  pipe. 

Without  special  precautions  such  a  closet  would  be 
cold  and  draughty,  and  I  have  endeavoured  to  overcome 
this  difficulty  by  a  specially  constructed  pan,  closed  at 
the  bottom  by  a  hinged  flap,  which  opens  and  shuts 
automatically  by  means  of  a  counterpoise  (see  fig.  6). 

By  means  of  this  specially  devised  pan  all  up-dr aught 
is  prevented  ;  the  stuff  drops  out  of  sight,  and  the  urine, 
owing  to  the  obliquity  of  the  bottom  of  the  pan,  runs 
away  instantly.  When  the  closet  has  been  used,  some 
earth  is  thrown  in,  and  this  has  the  effect  of  carrying 
away  any  paper  which  may  lodge,  and  of  deodorising 
any  soiling  of  the  pan  which  may  have  taken  place. 
The  scoop  for  throwing  on  the  earth  should  have  a  long 
handle  so  that  in  case  of  necessity  the  valve  may  be 
cleared.  There  are  some  points  connected  with  this 
closet  pan  and  seat  which  require  to  be  mentioned  : — 

1.  The  seat  and  accessories  are  made  of  the  best 
polished  mahogany,  because  I  am  very  strongly  of 
opinion  that  smartness  leads  to  cleanliness. 
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2.  The  seat  is  only  14  in.  above  the  ground,  which  is 
some  4  in.  less  than  is  customary.  Closet  seats  are,  as  a 
rule,  too  high,  and  the  low  seat,  with  the  position  it  neces- 
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sitateSjhas  certain  physiological  advantages,  among  which 
may  be  mentioned  the  fact  that  the  dejecta  fall  vertically 
downwards.  It  has  one  disadvantage,  viz.  that  elderly 
people  find  a  difficulty  in  rising,  but  this  objection  is 
easily  overcome  by  fixing  a  handle  in  the  wall,  so  that 
the  arms  may  assist  the  feeble  legs  in  the  act  of  resum- 
ing the  erect  position. 
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It  will  be  observed  that  the  back  part  of  the  pan  is 
set  3  in.  beyond  the  rim  of  the  seat  and  is  nearly  ver- 
tical, while  the  front  part  is  set  only  1  in.  beyond  the 
rim  of  the  seat,  and  runs  obliquely  from  above  down 
and  from  before  back.  The  object  of  this  is  to  still 
further  lessen  the  chance  of  the  soiling  of  the  back  of 
the  pan.  The  lower  opening  is  slightly  oblique,  so  that 
urine  shall  flow  away  instantly. 

The  supply  of  earth  for  this  closet  is  kept  in  a  box 
alongside  the  seat,  and  this  box  is  filled  from  the  out- 
side by  means  of  a  hopper  so  arranged  that  the  man 
who  brings  a  fresh  supply  of  earth  cannot  see  or  be  seen 
by  any  chance  occupant  of  the  closet.  This,  again,  is 
an  important  trifle. 

The  pans  hitherto  constructed  on  this  pattern  have 
been  made  of  japanned  iron.  They  have  not  to  bear 
any  weight  or  strain,  and  may  be  made  very  light. 
Enamelled  iron  or  copper  seems  to  me  to  be  the  best 
material,  but  I  have  no  doubt  they  could  be  effectually 
contrived  in  earthenware.  The  pans  are  made  by 
Messrs.  Kighton,  376  Euston  Eoad.  The  pattern  is 
registered.  My  house,  having  the  sanitary  arrangements 
as  described,  was  let  as  soon  as  the  alterations  were  com- 
pleted, and  is  to  be  used  for  a  High  School  for  Girls. 

To  return  from  the  detail  of  the  pan  and  seat  to  the 
principle  involved  in  this  method  of  treating  excremental 
matters.  The  dry  catch  as  depicted  has  great  advantages 
over  any  pail  system,  because  with  it  one  is  less  absolutely 
dependent  on  the  scavenger.  "With  the  pail  system,  if 
the  scavenger  is  unable  from  any  cause,  such  as  illness, 
to  perform  his  daily  duty,  trouble  begins  to  arise  instantly ; 
but  with  the  far  greater  capacity  of  the  dry  catch,  the  acci- 
dental absence  of  the  scavenger  for  a  few  days,  or  even  a 
few  weeks,  is  of  very  little  practical  importance,  because 
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the  absence  of  urine  prevents  putrefaction  and  offence. 
My  cottages,  as  will  be  described,  are  provided  with  pails, 
which  are  emptied  every  day.  This  has  answered  well, 
because  the  garden  where  the  excrement  is  buried  is  only 
a  few  yards  from  the  cottages  ;  but  were  I  to  begin 
de  novo,  I  should  adopt  the  dry  catch  as  the  method 
which  not  only  allows  greater  freedom  to  the  owner,  but 
the  one  which  is  probablj^  the  most  economical.  The 
pail  does  not  allow  of  that  perfect  aeration  which  is 
possible  in  the  dry  catch,  and,  as  it  retains  all  the  urine, 
it  is  very  liable  to  become  offensive  if  there  be  any 
delay  in  removing  its  contents,  and  removal  is  difficult 
because  of  the  sloppiness  of  the  contents.  I  believe  that 
the  dry  catch,  properly  constructed,  is  admirably  adapted 
for  use  in  towns  where  dry  methods  of  excrement  dis- 
posal are  in  vogue.  Where  dry  methods  are  in  vogue  it 
is  essential  that  the  excremental  matters  should  be  re- 
moved every  day,  and  any  sanitary  authority  which 
intends  to  adopt  such  methods  must  face  this  fact,  and 
will  certainly  fmd  that  by  doing  so  economy  and  effi- 
ciency are  both  enhanced. 

If  the  catch  be  made  of  a  proper  curve  and  slope,  and 
if  the  scavengers'  shovels  have  a  curve  to  correspond,  it 
is  certain  that  the  daily  removal  of  the  three  pounds'  weight 
of  excrement,  which  is  certainly  the  maximum  amount 
of  a  household  of  five  persons,  and  its  transference  to  a 
suitable  collecting  cart,  could  be  effected  in  a  fractional 
part  of  a  minute.  If,  ivith  daily  removal  in  view,  the 
privies  of  city  cottages  were  suitably  planned,  it  is 
tolerably  certain  that  a  scavenger  would  clear  sixty 
privies  in  an  hour.  It  has  always  appeared  to  me  that 
the  pails  which  are  used  in  big  towns  are  the  clumsiest 
and  most  unsatisfactory  apparatus  ever  devised  for  excre- 
ment disposal,  and  that  to  allow  such  pails  to  collect 
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faeces  and  urine  for  a  whole  week,  until  the  contents  are 
in  a  state  of  putrefaction  calculated  to  poison  the  two 
unhappy  men  who  are  required  to  manipulate  them,  is 
wholly  indefensible. 

In  towns  the  use  of  dry  earth  for  absorbing  the  effluent 
urine,  or  for  adding  to  the  closets,  is,  or  will  be  said  to  be, 
impracticable.  I  fancy  the  best  plan  would  be  to  allow 
the  floor  of  the  catch  to  slope  to  a  trough  or  deep  gutter 
closed  at  both  ends  and  sunk  in  the  concrete,  and  filled 
with  absorbent  material  of  which  any  urban  sanitary 
authority  can  generally  command  a  supply,  such  as 
straw,  paper,  sawdust,  woollen  or  cotton  waste,  &c. 
Such  gutters  should  be  provided  with  a  protecting 
grating,  and  when  the  absorbent  material  will  absorb  no 
more,  it  will  have  become  a  most  valuable  manure  and 
should  be  removed  (see  fig.  3,  b).  This  is  a  suggestion 
only,  and  is  a  plan  which  I  have  as  yet  had  no  oppor- 
tunity of  trying. 

It  goes  without  saying  that  the  *  catch  '  might  be 
made  to  receive  the  dust  and  ashes  of  the  house,  but  in 
such  case  a  grating  must  be  provided  to  the  dust-shoot 
so  as  to  ensure  that  cinders  and  other  coarse  materials 
do  not  get  mixed  with  the  excremental  matters  and 
diminish  their  practical  manurial  value.  To  do  this  is 
to  increase  the  difficulty  of  ultimate  disposal.  How 
often  the  urine  gutter  would  need  to  be  cleared  is 
doubtful.  A  gutter  a  foot  square  in  the  cross  section 
and  60  ft.  long,  such  as  might  extend  along  the  backs  of 
half-a-dozen  cottages  having  thirty  inhabitants,  would 
have  a  capacity  of  60  cubic  feet  or  considerably  more 
than  360  gallons.  The  thirty  inhabitants  would  certainly 
not  contribute  more  than  60  pints  gallons)  of  urine  per 
diem,  or  rather  more  than  50  gallons  per  week,  an  amount 
which  would  be  held  in  suspension  by  the  absorbent 
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material.  It  appears  probable,  therefore,  that  a  weekly 
removal  of  the  absorbent  material  in  the  gutter  would  be 
sufficient.  This  gutter  must  be  protected  from  rain.  I 
think  the  difficulties  of  removing  excremental  matters 
from  cities  have  been  exaggerated,  and  it  is  certain  that 
they  have  been  intensified  by  faulty  methods.  If  every- 
thing were  done,  as  I  have  suggested,  to  facilitate  daily 
removal,  I  think  that  one  scavenger,  with  a  donkey  and 
small  tank  upon  wheels,  might  collect  from  at  least  oOO 
cottages  per  diem,  the  excrement  of  1,500  people  weighing 
about  8  cwt.  On  this  calculation,  the  daily  excrement 
of  30,000  people  would  about  fill  an  ordinary  10-ton 
railway  truck,  and  if  a  serious  effort  were  made  in  such 
a  town  as  Manchester  or  Birmingham  to  despatch  this 
material  direct  to  the  land  it  would  merely  mean  that 
fewer  railway  trucks  would  be  '  returned  empty '  than  at 
present  is  the  case.  To  believe  that  there  would  be  any 
difficulty  in  transporting  this  stuff  for  any  distance  and 
without  offence  is  to  hold  a  very  poor  opinion  of  human 
ingenuity.    To  this  end  it  must  be  fairly  dry. 

It  has  been  said  that  classification  is  the  basis  of  all 
science,  and  it  most  certainly  is  the  basis  of  the  scientific 
disposal  of  refuse.  Kefuse  matter  is  most  varied  in  its 
nature,  and  the  items  of  which  it  is  composed — excre- 
ment, rags,  bones,  paper,  straw,  sawdust,  and  other 
packing  materials,  cinders  and  ashes,  old  crockery, 
broken  glass,  old  metal,  &c. — all  demand  a  different 
method  of  treatment. 

"When  I  see  the  grimy  gentlemen  in  fantailed  hats 
engaged  in  the  marvellous  operation  of  climbing  over 
spiked  railings  with  the  object  of  filling  a  huge  lumbering 
cart  with  B>imxtnre  of  some  or  all  of  the  things  mentioned 
above,  I  feel  that  they  are  engaged  in  a  bit  of  wilful 
mischief,  and  are  merely  increasing  the  dangers  and 
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difficulties  of  that  sorting  which  is  inevitable.  In  cities 
house-refuse  should  be  collected  every  day,  and  the 
sorting  should  be  done  at  once  by  the  collector,  with  the 
intelligent  co-operation  of  the  householder.  Things  dis- 
similar in  nature  should  never  be  mixed.  The  first 
division  is  into  putrescible  and  non-putrescible,  and  the 
former  should  be  sent  forthwith  to  the  farmer  to  be  dug 
into  the  ground.  The  non-putrescible  refuse — glass, 
crockery,  cinder,  ash,  metal — if  sorted  and  temporarily 
stored  in  bins  would  probably  pay  the  cost  of  its 
collection  and  removal  and  might  perhaps  yield  a  slight 
return.  A  great  deal  of  the  non-putrescible  refuse  might 
be  of  use  to  the  sanitary  authority  on  the  spot  for 
making  foundations  for  paths  and  roads,  or  for  scattering 
on  the  streets  in  slippery  or  frosty  weather.  Ash  (not 
cinder)  beneath  the  gravel  on  a  garden  path  gives  in 
time  a  firmness  and  stability  wdiich  is  remarkable. 
Whether  it  would  w^ork  in  with  the  macadam  in  road- 
making  and  cause  a  similar  improvement  in  the  road  I 
do  not  know.  It  is  difficult  to  understand  why  it  should 
not  do  so.  Non-putrescible  refuse  is  not  a  danger  to 
health,  and  it  is  certain  that  a  great  deal  of  it  might  be 
used  for  various  purposes  by  the  sanitary  authority. 

This  immediate  sorting  is  only  possible  when  such 
materials  are  collected  every  day  and  the  bulk  is  small. 

It  seems  to  me  that  much  of  our  municipal  scavenging 
is  too  magnificent,  and  that  it  is  often  inefficient  in  pro- 
portion to  its  magnificence.  The  nimble  boys  who  collect 
the  street  droppings  and  store  them  in  bins  which  con- 
tain nothing  but  the  valuable  and  marketable  manure  are 
the  type  of  what  is  good.  The  showy  Clydesdale  slowly 
dragging  the  most  lumbering  cart  conceivable  filled  with 
an  unmarketable  mixture  is  the  type  of  what  is  bad. 

Farmers  are  shy  of  taking  London  sweepings  because, 
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as  one  told  me,  '  they  send  such  stuff.'  All  organic  refuse 
is  good  for  the  land,  but  the  farmer  wants  it  in  a  form 
which  does  not  hinder  tillage.  Pieces  of  oil-cloth,  hamper 
lids,  dead  dogs  and  cats,  and  old  tin  canisters  are  a  nui- 
sance to  the  farmer,  and  a  very  slight  admixture  of  such 
things  spoils  the  practical  value  (a  different  thing  to  theo- 
retical value)  of  the  manure  which  is  mixed  with  them. 

What  is  true  of  dry  or  semi- dry  refuse  is  also  true 
of  liquid  refuse.  It  is  the  admixture  of  totally  dis- 
similar things  which  is,  I  believe,  the  main  cause  of  our 
absolute  failure  to  satisfactorily  deal  with  sewage.  In 
country  places  where  excrement  is  collected  dry  it  is  a 
very  simple  matter  to  filter  the  house-slops  and  purify 
them  sufficiently  to  be  returned  to  a  stream.  The  diffi- 
culty and  danger  are  enormously  increased  if  the  excre- 
ment be  mixed  with  the  slops.  The  cry  at  present  is 
'  Tout  a  I'egout,'  a  cry  which  is  bred  of  ignorance,  moral 
cowardice,  and  despair. 

In  cities  where  dye-works,  tanneries,  slaughter- 
houses, chemical  works,  and  factories  of  all  kinds  are 
allowed  to  send  their  refuse  into  the  rivers,  it  makes 
little  difference  whether  the  excrement  of  the  inhabitants 
be  added  or  not,  and  there  are  not  wanting  engineers 
who  urge  that  in  dealing  with  purely  domestic  sewage  it 
makes  little  diff'erence  whether  or  no  the  excrement  be 
mixed  with  the  slops.  Engineers  who  urge  this  cannot 
have  studied  the  question  in  its  purely  domestic  aspects. 
From  practical  study  of  the  question  I  am  sure  that 
it  makes  all  the  difference.  If  household-slops  be  un- 
mixed with  excrement,  then  filtration  can  be  commenced 
immediately  they  escape  from  the  house,  which  is  im- 
possible if  excrement  be  mixed  with  tliem.  This  is  so 
easily  effected  that  the  householder  in  suburban  country 
places  ought  to  be  compelled  to  return  a  clear  effluent 
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to  the  gutters.  If  manufacturing  refuse  (strong  acids, 
strong  alkalies,  chemicals,  antiseptics,  &c.)  be  mixed 
with  sewage,  it  is  clear  that,  as  a  manure,  it  becomes 
worse  than  valueless,  and  it  is  also  clear  that  no  one 
method  of  treatment  can  possibly  purify  a  mixture  which 
is  not  the  same  from  day  to  day  or  from  hour  to 
hour,  and  the  composition  of  which  is  scarcely  to  be 
guessed  at. 

The  sanitarian  who  loses  sight  of  classification,  and 
who,  in  his  eagerness  for  a  big  scheme,  is  neglectful  of 
details,  has  not  mastered  the  elements  of  his  trade. 

The  only  rational  treatment  for  excremental  matters 
is,  as  has  been  said,  immediate  superficial  burial,  with 
a  view  to  the  production  of  crops.  It  is  to  be  hoped 
that,  with  this  object  in  view,  some  municipality  will 
purchase  a  tract  of  land  and  endeavour  to  give  the 
poor  an  object-lesson  on  the  right  use  of  refuse.  If 
convenient  access  to  such  a  farm  by  means  of  canal, 
river,  or  railway  siding  could  be  obtained,  it  would  make 
little  difference  whether  it  was  two  or  twenty  miles  from 
the  town,  but  the  nearer  the  land  is  to  the  houses  the 
better.  Such  a  farm  must  be  hand-tilled,  and,  if  skil- 
fully hand- tilled,  would  certainly  produce  as  much  food 
as  a  market  garden.  It  would  employ  an  enormous 
amount  of  labour,  and  would  at  least  pay  its  labour  bill. 
I  am  not  advocating  that  such  a  farm  should  be  used  as 
a  playground  for  the  semi-criminal,  semi-imbecile,  and 
generally  incompetent  class  who  go  to  form  the  '  unem- 
ployed ; '  for  the  trade  of  agriculture,  to  be  successful, 
demands  both  skill  and  energy.  The  '  unemployed ' 
should  be  set  to  stone-breaking,  street-sweeping,  dung- 
collecting,  road  picking  and  ramming,  and  scavenging 
generally,  under  the  eye  of  foremen  in  town,  and  then, 
if  found  worthy,  they  might  be  exported  to  the  farm. 

s 
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Three  of  the  diagrams  are  mtended  to  offer  a 
suggestion  of  a  plan  to  facihtate  excrement  collection 
in  towns.  Fig.  3  gives  a  section  of  the  dry  catch  a, 
and  shows  the  urine  gutter  b,  which  should  be  filled 
with  absorbent  material.  The  wastepipe  of  the  sink 
has  its  termination  on  the  far  side  of  gutter  b,  and 
is  intended  to  discharge  its  contents  on  the  concreted 
surface  which  slopes  towards  gutter  c,  and  which  is 
intended  to  carry  both  house-slops  and  rain-water. 
Gutter  c  would  be  filled  with  non-absorbent  material, 
stones,  broken  crockery,  broken  glass,  &c.,  and  would 
cleanse  and  purify  the  slops  sufficiently  to  allow  of 
their  being  discharged  into  a  stream.  It  seems  far 
more  rational  to  commence  the  filtration  of  slop-water 
at  once,  by  a  process  which  aerates  and  cleanses  it,  than 
to  take  it  for  miles  in  dark,  airless,  underground  pipes, 
and  allow  it  to  reach  its  destination  in  no  better  condi- 
tion than  when  it  started.  Such  a  j^rocess  is  only  possible 
if  tlie  excrement  he  treated  and  collected  sei)arately. 

Figs.  7  and  8  are  intended  to  show  the  section  and 
plan  of  a  group  of  the  smallest  town  tenements,  with  a 
scavenger's  alley  between  them  and  the  three  gutters^ 
two  closed  at  both  ends,  to  be  filled  with  absorbent 
material  to  collect  the  urine,  and  one  to  be  filled  with 
non-absorbent  material  to  filter  and  aerate  the  slop- 
water  which  should  always  flow  in  open  channels  when 
practicable.  The  *  scavenger's  alley '  should  be  pro- 
tected by  gates.  It  is  thought  that  the  excrement  would 
be  primarily  collected  in  comparatively  small  vessels, 
like  garden  w^ater-tanks  upon  wheels.  The  excrement 
having  been  allowed  to  drain  before  collection,  and  being 
in  a  semi-dry  sticky  condition,  would  have  no  tendency 
to  slop  about  during  a  journey,  and  in  a  covered  vessel 
such  as  I  have  described,  might  be  sent  any  distance 
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without  danger  or  offence.  Arrived  at  the  farm,  the 
tank  would  be  transferred  to  a  second  pair  of  wheels, 
and  by  being  tilted,  would  easily  deposit  its  contents  in 
a  furrow  previously  made  in  the  ground  with  a  spade. 
The  tank  should  be  dried  and  lime-whitened  and  re- 
turned to  the  town,  and,  three  days  after  the  deposit  of 
the  excrement  in  the  ground,  plants  of  the  cabbage  order 
should  be  dibbled  in.  Cabbages  and  their  allies  are  the 
only  plants  which  really  flourish  in  the  fresh  material, 
but  after  the  cabbage  crop  has  been  harvested,  any 
garden  crop  may  be  grown,  and  it  will  be  found  that 
the  fertility  of  ground  treated  as  I  have  suggested  is  very 
great  and  very  persistent. 

The  construction  of  *  dry  '  urinals,  in  which  the 
urine  is  taken  up  by  absorbent  material,  would,  there 
can  be  no  doubt,  prove  under  many  conditions  to  be  both 
economical  and  wholesome.  The  absorbent  material 
used  must  differ  according  to  circumstances.  Dry  litter 
of  any  kind  would  probably  be  found  to  answer  the  pur- 
pose. In  constructing  such  a  urinal  care  should  be 
taken  (1)  to  provide  as  large  an  evaporating  surface  as 
possible ;  (2)  to  give  drainage  ;  (3)  to  have  the  urinal  of 
such  a  shape  as  to  allow  the  thorough  stirring  of  the 
absorbent  material ;  (4)  to  protect  the  surface  by  a 
grating,  so  that  there  can  be  no  mischievous  meddling 
with  the  absorbent  material ;  (5)  to  protect  from  rain. 

The  only  material  of  which  the  author  has  had  any 
practical  experience  is  sawdust.  Mr.  Jacomb  Hood, 
one  of  the  engineers  of  the  London  and  South-Western 
Eailway,  acting  on  the  author's  advice,  erected  in  some 
carpentering  works  at  Twickenham  a  series  of  closets 
provided  with  the  dry  catch.  For  the  disposal  of  the 
urine  the  author  recommended  a  trough  filled  with 
absorbent  material  and  provided  with  drainage.  The 
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absorbent  material,  which  was  readily  available,  was 
sawdust,  and  this  it  was  which  led  to  the  experiments 


Fig.  7. 


with  sawdust  detailed  in  an  earlier  chapter.  (See 
p.  140). 

The  yard  at  Twickenham  is  used  by  some  160  work- 
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men,  so  that  the  dry  closet  and  '  dry '  urinal  were  here 
subjected  to  a  good  practical  trial. 

On  July  4,  1894,  Mr.  Jacomb  Hood  wrote  sponta- 
neously as  follows : — '  Our  sanitary  arrangements  at 
Twickenham  have  now  been  in  regular  working  for  more 
than  three  months  with,  to  my  mind,  miqualified  suc- 
cess.   I  inspected  the  privies  yesterday  on  a  surprise 


Section  A-A. 


Fig.  8. 

visit,  and  with  the  thermometer  at  about  80°  in  the 
shade,  and  found  the  place  everything  that  could  be 
desired.'  A  fortnight  later  the  author  visited  this  yard, 
and  found  everything  in  excellent  order,  and  all  per- 
fectly sweet  and  wholesome. 

The  trough  of  sawdust  used  as  a  urinal  had  been 
changed  once  only  since  its  erection,  about  four  months 
previously,  and  it  was  perfectly  sweet  and  had  no  odour  of 
urine  or  putrefaction.    Once  in  twenty-four  hours  it  was 
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stirred  and  turned  over  by  the  man  in  charge,  and  cer- 
tainly as  regards  odour  it  offered  the  most  striking 
contrast  to  any  water-urinal  which  the  author  has  ever 
seen.  The  amount  of  drainage  from  it  had  been  insig- 
nificant and  inoffensive. 

For  villages,  roadside  pubhc-houses,  cricket- grounds, 
Thames  houseboats,  &c.,  there  can  be  no  doubt  that  a 
dry  urinal  would  prove  effective  and  cheap. 

One  must  always,  in  making  such  recommendations, 
have  an  eye  to  the  ultimate  disposal  of  the  material 
saturated  with  urine,  by  application  to  the  soil. 

Now,  it  should  be  known  that  sawdust,  notwith- 
standing that  it  is  a  pure  vegetable  product,  has  an  evil 
reputation  as  a  manure. 

In  Loudon's  '  Encyclopaedia  of  Gardening '  (Long- 
mans, 1878)  I  find  (p.  416)  :— 

*  Liert  peaty  matter,  tanners'  spent  bark,  shavings 
of  wood,  and  sawdust,  though  they  consist  almost  en- 
tirely of  woody  fibre,  are  of  very  little  use  as  manures, 
unless  they  be  mixed  with  lime  or  some  other  alkali 
which  will  render  the  humus  which  they  form  soluble  in 
water.  Tanners'  bark  decaying  slowly,  and  evolving 
considerable  heat  during  the  process,  is  useful  as  a  hot- 
bed.' 

The  general  opinion  among  agriculturists  seems  to 
be  that  sawdust  is  apt  to  decrease  the  fertility  of  the 
soil  when  first  applied,  but  that  ultimately  it  does 
good. 

The  probable  explanation  of  this  is  to  be  found  in 
the  antiseptic  bodies — such  as  resin  and  turpentine — - 
which  sawdust  contains,  and  which  prevent  the  growth 
of  those  organisms  which  are  essential  for  humifica- 
tion. 

It  is  to  be  noted  that  Loudon  recommends  that  these 
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bodies  be  mixed  with  '  lime  or  some  other  aikah,'  and  it 
is  probable  that  the  ammonia  derived  from  the  urine 
would  answer  the  same  purpose. 

Now,  it  is  tolerably  plain  that  so  long  as  antiseptics 
remain  in  sawdust  in  sufficient  quantity  to  prevent  the 
putrefaction  of  urine  mixed  with  it,  it  is  not  fitted  for 
agricultural  purposes;  but  that  so  soon  as  the  mixture 
of  sawdust  and  urine  becomes  offensive,  it  is  fit  to  be 
used  as  dung,  and  the  sooner  it  is  so  used  the  better. 

If  sawdust  be  scarce,  there  is  no  reason  why  it 
should  not  be  used  a  second  time  after  drying  in  a  shed. 
The  great  antiseptic  power  of  sawdust  is  testified  to  by 
its  universal  employment  in  butchers'  shops. 

The  remarks  which  we  have  made  with  regard  to 
sawdust  are  probably  applicable  to  peat  and  peat-dust. 
By  some  the  use  of  peat-dust  as  an  absorbent 
and  deodoriser  of  faecal  matters  is  strongly  advocated. 
In  many  towns  of  Holland,  North  Germany,  and 
Scandinavia  it  is  used  for  this  purpose  by  the  sanitary 
authorities.  When  properly  dried  (which  is  not  always 
the  case)  it  is  said  to  be  capable  of  absorbing  eight  times 
its  weight  in  urine.  Its  deodorising  power  is  very  great. 
Those  who  are  interested  in  the  sale  of  this  article  state 
that  it  is  superior  to  dry  earth  for  use  in  closets.  There 
can  be  no  doubt  as  to  its  great  utility  and  efficacy  as 
an  absorbent  and  deodoriser,  and  in  districts  where  peat 
is  found  its  use  for  sanitary  purposes  should  be  en- 
couraged. 

That  it  is  superior  to  '  dry  earth  '  it  is  difficult  to 
believe  ;  and  if  the  material  is  to  be  used  for  agricultural 
purposes  one  must  not  forget  that  the  peat  is,  to  begin 
with,  both  sterile  and  antiseptic,  and  it  is  doubtful  whether 
the  process  of  '  humification '  would  be  so  rapid  wtih 
peat  as  with  earth. 
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Dung  made  with  peat-litter  is,  owing  to  its  high 
absorbent  power,  very  rich  in  nitrogen,  but  it  is  dan- 
gerous to  judge  of  a  manure  by  its  analysis  alone  ;  and  I 
find  in  the  '  Journal  of  the  Koyal  Agricultural  Society  ' 
(vol.  4,  part  iv.  p.  775)  a  statement  that  '  The  Bordeaux 
Tramway  Company,  which  tried  the  experiment  of  peat- 
moss for  litter,  has  now  abandoned  the  use  of  it,  partly 
because  of  the  difficulty  of  disposing  of  the  manure,  and 
partly  because  the  litter  which  was  sold  to  them  by 
weight  was  frequently  supplied  in  a  damp  condition, 
which  considerably  reduced  its  utility.'  A  large  market 
gardener  writing  to  the  author  says  :  '  The  peat  or  moss 
manure  I  consider  of  very  little  value  for  our  crops.  I 
will  not  have  it  for  fetching.  It  might  do  for  corn  crops, 
but  then  straw  manure  is  of  far  more  value.' 

In  the  Lancet '  for  July  21,  1894,  is  an  interesting 
account  of  the  city  of  Stockholm,  which  had  a  population 
in  1893  of  over  249,000,  a  figure  which  closely  approxi- 
mates to  that  of  the  *  central '  districts  of  London. 
The  death-rate  of  Stockholm  has  gradually  decreased  in 
the  last  thirty  years  from  35*3  to  20-3.  There  are  no 
water-closets  in  the  city,  the  fgecal  matter  being  removed 
in  a  solid  state  by  the  municipality.  As  a  consequence 
of  the  absence  of  water-closets  the  consumption  of  water 
averages  only  18*4  gallons  per  head.  The  death-rate  per 
1,000  from  typhoid  fever  is  only  0*18. 

'  Stockholm  is  a  good  example,'  says  the  writer  of 
the  artj'/ile,  '  of  a  city  whose  death-rate  has  steadily 
diminished  with  the  introduction  of  a  wisely  directed 
sanitary  administration,  and  illustrates  also  the  fact 
that  this  end  can  be  attained  without  the  introduction  of 
the  "  tout  a  I'egout "  system.'  The  winter  climate  of 
Stockholm  is  very  severe,  and  this  makes  the  reduction 
of  the  death-rate  very  remarkable. 
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Christiaiiia,  with  a  population  of  161,157  in  1893, 
enjoys  climatic  conditions  similar  to  those  of  Stockholm, 
and,  as  in  Stockholm,  there  are  no  water-closets,  the 
excreta  being  treated  by  various  dry  methods.  The 
average  consumption  of  water  is  twenty-five  gallons  per 
head  of  population.  In  1892  the  birth-rate  was  33-5, 
and  the  death-rate  19'3.  '  It  is  worthy  of  note,'  says 
the  writer  in  the  '  Lancet,'  '  that  typhoid  fever  caused 
only  six  deaths.' 

In  Berlin,  where  the  excreta  are  now  all  water- 
carried,  there  has  been  a  reduction  of  death-rate  nearly 
as  great  as  in  Stockholm.  Berlin  has  about  trebled  its 
population  in  the  last  thirty  years,  just  as  Christiania 
and  Stockholm  have  done  ;  and  it  may  safely  be  assumed 
that  the  lessened  mortality  of  these  cities,  equally  with 
that  of  London,  is  due  more  to  dilution  by  new  and 
wealthy  suburbs  than  to  actual  improvement  of  the  old 
insanitary  nuclei. 

The  question  of  slop-w^ater  in  villages  is  a  burning 
one.  The  following  extract  from  a  report  made  by  the 
author  to  the  authorities  of  a  small  rural  town  which 
disposes  of  excremental  material  by  dry  methods  will 
therefore  not  be  out  of  place. 

*  It  would  probably  be  advisable  to  deal  with  the 
domestic  slop-tvater  on  a  comprehensive  plan. 

*  When  water  is  "  laid  on,"  inordinate  quantities  are 
often  used.  Fixed  baths,  which  are  pure  luxuries,  mean 
that  individuals  wash  in  thirty  gallons  of  water  instead 
of  three,  and  that  some  twenty- seven  gallons  of  extra 
slop-water,  for  each  individual  using  the  bath,  has  to  be 
disposed  of.  Houses  with  water  laid  on  seldom  have 
wells  and  pumps  of  their  own ;  the  soil  is  not  dried  by 
pumping,  while  it  is  constantly  being  soaked  with  water, 
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of  which  a  continuous  stream  can  be  obtained  by  turning 
a  tap.  Thus,  the  hixuries  of  the  few  tend  to  entail 
considerable  expense  upon  the  mass  of  the  ratepayers. 

'  The  supply  of  water  by  meter  would  do  much  to 
check  extravagance  in  the  use  of  water. 

'  The  foulness  of  domestic  slop-water,  however,  bears 
an  inverse  ratio  to  its  quantity,  and  much  of  the  waste 
water  flowing  from  the  modern  house  is  almost  clean, 
and,  provided  it  is  7iot  mixed  ivith  excremental  matters, 
is  innocuous  and  inoffensive. 

'  To  deal  effectually  with  domestic  slop-water,  the 
following  conditions  are  essential : — 

*  1.  Excrement  must  be  excluded. 

'  2.  Manufacturing  waste  of  all  kinds  (which  not 
infrequently  contains  chemicals  and  corrosives)  must 
also  be  rigorously  excluded,  unless  it  has  been  previously 
subjected  to  such  treatment  as  would  render  it  fit 
(legally)  to  be  discharged  into- a  river. 

'  3.  The  slop- water  must  never  be  discharged  from 
the  house  below  the  level  of  the  ground,  and  the  coarser 
impurities  should  be  strained  out,  before  being  received 
by  the  authority,  by  passing  it  through  a  filter,  provided 
by  the  householder,  and  made  of  gravel  and  cinders, 
contained  in  a  cistern.  This  would  prove  to  be  a  very 
simple  matter. 

*  4.  In  its  transit  to  the  river  or  filter  bed,  slop-water 
should  be  kept  as  near  the  surface  of  the  ground  as 
possible,  and  should  be  freely  exposed  to  the  air  in  its 
entire  course.  Slop-water  allowed  to  stagnate  in  "  traps  " 
or  underground  cesspools  or  sewers,  away  from  the 
air  and  sunlight,  soon  becomes  foul,  but  if  kept  on  the 
surface  it  is  never  offensive. 

'  To  carry  out  these  principles  it  will  be  necessary 
to  discourage  the  building  of  underground  kitchens  and 
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sculleries,  not  only  because  they  are  in  themselves  un- 
wholesome, but  because  they  lead  to  the  discharge  of 
foul  water  far  below  the  level  of  the  ground,  which 
enormously  increases  the  difficulty  of  any  sanitary 
authority  which  may  be  called  upon  to  deal  with  it. 

'The  purification  of  the  slop- water  should  be  com- 
menced at  the  point  of  discharge,  and,  but  for  its 
unsightliness,  there  is  no  reason  why  it  should  not  run, 
after  coarse  filtration,  in  open  channels  by  the  roadside, 
and  soak  away  in  part  as  it  runs.  It  would  probably 
be  advisable  to  construct  a  channel,  running  at  the 
edge  of  the  pavement  or  side-walk,  and  protected  by  a 
grating.  This  channel  should  be  inside  the  kerb,  in 
order  to  protect  it  from  damage  by  heavy  vehicles, 
should  be  floored  with  perforated  tiles,  and  should  have 
good  bottom  drainage.  The  sanitary  authority  has  at 
hand  a  large  amount  of  material  in  the  shape  of  old 
metal  (which  should  be  previously  hammered  into  a 
small  compass),  broken  crockery,  builders'  rubbish,  &c., 
which  should  be  utilised  for  giving  bottom  drainage  to 
the  channels.  If  this  were  done  a  great  part  of  the 
water  would  soak  into  the  ground  before  it  reached  the 
outflow,  and  that  which  did  reach  the  outflow  would 
require  very  little  (if  any)  treatment  before  being  dis- 
charged. The  sides  of  the  roads  in'proximity  to  the  slop- 
channels  should  be  planted  with  trees,  which  would  ab- 
sorb the  moisture  from  the  channels  and  freshen  the  air. 

*  It  might  be  necessary  to  discharge  the  slop-water 
on  to  a  filter  bed,  in  order  that  it  may  be  still  further 
purified  before  reaching  the  river,  but  as  at  present 
the  fouling  of  the  streams  by  slop-water  is  in  your 
town  scarcely  noticeable,  the  necessity  for  this  is  doubt- 
ful.   I  shall  return  to  this  point  agahi. 

'  I  have  thus  recommended  that  the  slop- water  shall 
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ran  and  soak  away  in  open  channels,  protected  by 
gratings  if  necessary,  and  my  experience  leads  me  to 
say  that  it  will  continue  to  soak  away,  even  in  the 
severest  frosts.  This  method  has  the  following  advan- 
tages : — 

'  1.  Exposure  to  air,  sun,  heat,  cold  and  drying  winds, 
whereby  putrefaction  is  held  in  check  and  the  escape  of 
foul  gases  into  houses  rendered  impossible. 

'  2.  The  open  channel  is,  as  compared  with  a  deep- 
lying  sewer,  inexpensive,  and  any  derangement  thereof 
becomes  instantly  manifest  and  is  easily  corrected. 

'  3.  The  surface  channel  allows  the  slop-water  to  flow 
on  to  a  filter  bed  (should  such  be  necessary)  without  the 
great  expense  of  pumping  machinery. 

'  It  is  commonly  asserted  that,  as  it  is  necessary  to 
arrange  for  the  disposal  of  slop-water,  it  is  bad  economy 
not  to  include  the  excremental  matters  also,  and  carry 
everything  underground  in  a  system  of  sewers.  I  be- 
lieve that  this  doctrine  is  erroneous  and  is  largely 
answerable  for  the  insuperable  difficulties  which  have 
arisen  in  every  place  without  exception  where  it  has 
been  tried. 

*  In  your  town,  where  four-fifths  of  the  houses  are 
without  water-closets,  a  slop-water  scheme  will  com- 
plete the  sanitation  in  over  80  per  cent,  of  the  houses, 
and  will  relieve  the  remaining  20  per  cent,  of  all  except 
the  water-closet  waste,  which  constitutes  about  one- 
tenth  of  the  domestic  sewage  of  these  houses.  Thus, 
of  the  entire  liquid  sewage,  98  per  cent,  will  be 
disposed  of  by  a  slop-water  system  and  only  2  per 
cent,  will  find  its  way  into  the  cemented  cesspools, 
which,  as  they  will  receive  only  one-tenth  of  the 
amount  formerly  allowed  to  run  into  them,  will  need 
emptying  once  in  place  of  ten  times. 
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'  Cesspools  are  hygienically  quite  iiKlefensible,  but  if 
the  householder  he  unwilling  to  use  a  dry  closet  "  he 
must  run  his  risk.  I  beheve,  however,  that  dry  closets 
can  be  constructed  so  as  to  be  fully  equal  to  water-closets 
in  the  matter  of  convenience  and  decency,  and  they  are 
alw^ays  far  safer  hygienically  than  are  water-closets. 
Water-closet  waste  consists  of  an  average  of  three  or 
four  ounces  (say  four)  of  fseces,  half  a  pint  of  urine,  a 
square  foot  of  paper,  and  three  gallons  (480  fluid  ounces, 
or  30  lb.  weight)  of  water.  The  addition  of  water  in- 
creases the  weight  of  matter  to  be  dealt  with  120  times, 
and  increases  the  difficulty  of  dealing  with  it  to  an 
incalculable  extent.  When  the  four  ounces  of  excrement 
are  mixed  with  the  whole  of  the  slop-water  (say  30  gal- 
lons) then  the  difficulties  are  ten  times  greater.  If  at 
any  future  time  water-closets  should  become  general, 
I  should  strongly  advise  that  their  contents  be  dealt 
with  on  a  separate  system,  unmixed  with  slop-water  or 
town  refuse.  If  this  were  done,  it  might  be  paid  for  by 
a  tax  on  the  water-closets,  and  there  would  be  some 
chance  of  treating  the  waste  successfully,  which,  as  yet, 
has  been  done  nowhere.  If  the  slop -water  be  dealt  with 
by  the  "authority,"  it  will  be  no  great  hardship  for  the 
landowner  who  wishes  to  develop  his  land  into  a  build- 
ing estate  to  set  apart  a  portion  of  his  land  for  the 
reception  a.nd  treatment  of  the  water-closet  waste  of  the 
houses  erected  on  his  land. 

'  It  may  be  necessary  to  state  that  I  do  not  advocate 
the  bringing  of  the  slop-water  of  the  district  to  one 
point.  This  would  be  a  great  mistake.  Provided  there 
be  no  pumping,  it  matters  little  how  many  filter  beds 
you  have  or  how  wide  apart  they  be.  The  number  and 
situation  will  be  determined  by  the  local  circumstances. 
'  I  think  that  if  the  sanitary  authority  deal  with  the 
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slop-water  of  new  houses  that  will  be  doing  all  that  can 
reasonably  be  asked  of  them,  and  they  will  not  jeopar- 
dise the  prosperity  of  their  district  by  any  undue  in- 
crease of  rates. 

'  I  would  remind  your  committee  that  in  the  south 
of  London  the  development  of  some  districts  is  sup- 
posed to  have  been  seriously  checked  by  the  burden  of 
sanitary  rates  which  has  become  heavier  than  the  ave- 
rage householder  can  bear. 

'  As  to  slop-filters  (should  they  be  necessary)  I  think 
it  will  be  quite  possible  to  combine  the  two  operations 
of  slop-filtering  and  gardening  on  one  piece  of  land,  pro- 
vided the  land  chosen  be  in  such  a  situation  as  to  allow 
of  the  slop-water  being  conveyed  to  it  by  gravitation 
only.  Let  me  imagine  a  piece  of  ground  measuring 
170  yards  from  east  to  west  and  120  yards  from  north 
to  south.  This  would  contain  4  acres  and  1,040  square 
yards.  If  this  were  surrounded  by  a  ditch  2  feet  wide, 
and  if  the  plot  were  divided  into  four  strips  of  an  acre 
each  by  three  similar  ditches  running  from  north  to 
south,  then  we  should  have  rather  more  than  4  acres 
of  land  surrounded  and  intersected  by  940  yards  of 
ditch  2  feet  in  width.  The  earth  removed  from  the 
ditch  would  be  used  to  raise  and  strengthen  the  banks, 
and  if  we  may  take  the  available  depth  of  the  ditch  at 
18  inches,  then  the  holding  capacity  of  the  entire  ditch 
would  amount  to  8,460  cubic  feet,  or  over  50,000  gal- 
lons, the  amount  of  slop- water  provided  by  some  2,000 
persons. 

*  Wherever  slop- water  flows,  planting  should  be 
carried  out  methodically.  The  ditches  in  the  garden 
plots  should  be  stuck  on  both  sides  with  shoots  of  the 
willow  or  privet,  or  such  tree  or  shrub  as  may  be  suit- 
able to  the  soil  and  situation.    These  would  serve  to 
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protect  and  consolidate  the  banks,  to  absorb  the  moisture 
from  the  soil,  to  hide  the  ditch,  to  purify  the  air  above 
it,  to  protect  the  garden  ground  from  wind,  and  to  pro- 
vide dead  leaves  (and  ash  from  the  clippings)  which 
would  help  to  improve  the  fertility  of  the  soil. 

'  The  recommendations  I  have  made  will  involve  no 
great  outlay  of  capital,  and,  unless  an  opportunity  occur 
of  purchasing  land  on  favourable  terms,  I  advise  that 
the  work  be  carried  out  if  possible  without  raising  a 
loan.' 


272  ESSAYS  ON  RURAL  HYGIENE 


CHAPTER  IX 

PEBSONAL  EXPERIENCES  IN  A  COUNTBY  TOWN 

In  the  winter  of  1881-2  the  writer  purchased  a  house  and 
about  two  acres  of  garden  in  the  town  of  Andover.  The 
house  had  been  for  some  time  untenanted,  and  the  garden 
was  so  overgrown  with  weeds  that  the  paths  were  scarcely 
recognisable.  The  house  is  situated  in  one  of  the  most 
low-lying  parts  of  the  town,  and  is  one  of  a  type  very 
common  in  country  towns,  being  entered  directly  from 
the  street,  while  behind  it  is  a  garden  as  umbrageous  and 
secluded  as  can  be  desired,  running  down  to  the  banks 
of  a  trout  stream  (the  Anton) . 

Our  forefathers  generally  chose  the  valley  rather 
than  the  hillside  as  a  spot  for  building.  Valleys  are 
fertile  and  sheltered,  and  present  no  difficulties  in  the 
matter  of  water-supply,  a  most  important  point  when 
every  gallon  of  water  had  to  be  raised  by  hand.  A  situ- 
ation on  the  banks  of  a  stream,  by  pure  rushing  water, 
was  one  to  be  coveted.  The  river  was  a  source  of  power, 
and  was  always  used  to  drive  a  mill ;  it  was  a  source  of 
food,  for  it  was  kept  well  stocked  with  fish ;  and  it  was  a 
source  of  water  which  might  safely  be  used  for  drinking 
or  other  purposes,  and  which  brought  fertility  to  the  soil. 
In  the  valley  life  can  be  sustained  at  a  lower  cost  than 
on  the  hill,  and  hence  its  popularity. 

The  nineteenth  century  in  Great  Britain  has  so  far 
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been  an  era  of  money-getting;  the  population  has  in- 
creased threefold,  and  a  very  large  proportion  have  a  great 
deal  more  wealth  than  is  sufficient  to  purchase  the  neces- 
saries of  life.  We  have,  among  other  luxuries  of  the  age, 
the  great  boon  of  water  under  pressure,  which  enables 
persons  to  build  houses  in  elevated  positions,  and  which, 
rightly  used,  should  in  time  make  the  hill-tojD  blossom  as 
luxuriantly  as  the  valley.  The  right  use  of  this  water 
under  pressure  should  be  its  application  to  the  land  round 
the  house  as  it  runs  to  waste  after  having  served  for 
household  purposes.  It  would  then  percolate  into  the 
soil,  conferring  greatly  increased  fertility,  and  find  its  way 
to  the  valley  again  by  natural  channels,  and  in  doing  so 
would  be  a  source  of  danger  to  no  one.  Unfortunately 
the  water-pipe  as  it  climbs  the  hill  is  always  accompanied 
by  its  filthy  companion,  the  sewer-pipe — ^that  sanitary 
Satan  which  has  brought  '  death  into  the  world  and  all 
our  woe.'  Through  this  pipe  the  waste  waters  return  to 
the  valley,  charged  with  every  foul  abomination.  This 
waste  water  or  sewage  periodically  floods  the  low-lying 
situations,  is  a  source  of  perennial  offence  and  expense, 
and  finally  so  fouls  the  valley-stream  that  none  dare  drink 
of  it.  Thus,  under  existing  circumstances,  those  who  live 
on  high  ground  get  a  minimum  amount  of  good  from  the 
water  which  is  pumped  up  to  them,  while  those  who  remain 
in  the  valley  get  a  maximum  amount  of  harm,  and  suffer 
financially  from  the  depreciation  of  their  property.  This 
state  of  things  must  go  on  until  it  is  made  compulsory 
upon  every  individual  householder  or  landowner  to  apply 
the  waste  waters  to  the  land  and  return  a  clear  and  clean 
effluent  to  the  public  streams.  The  writer's  Utopia  is  a 
place  where  there  are  water-pipes  and  no  sewer-pipes, 
where  every  cottage  on  a  hillside  has  around  it  an  allot- 
ment sufficient  to  be  fertilised  by  and  to  purify  the  waste 
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waters,  which  should  rim  clear  as  crystal  in  open  channels, 
without  needing  so-called  ventilation. 

In  country  places  water  under  pressure  was  a  rare 
luxury  at  the  beginning  of  the  present  century.  Water 
was  pumped  from  a  well  on  the  premises,  house-slops 
flowed  in  open  channels  to  the  nearest  stream,  and  ex- 
cremental  matters  were  deposited  in  a  dry  pit.  The 
town  of  Andover  at  this  time  had  open  gutters  running 
down  either  side  of  the  street  crossed  by  little  bridges 
opposite  the  doors.  "With  such  an  arrangement  pollution 
of  wells  was  not  likely  to  occur,  there  is  no  record  of  any 
epidemic  disease,  and  the  river  was  full  of  fish.  Every 
house  had  ample  curtilage,  and  most  of  the  houses  good 
gardens,  for  the  town  never  having  been  a  walled  fortress, 
there  had  never  been  any  necessity  for  overcrowding. 
With  the  introduction  of  the  water-closet  it  is  probable 
that  the  open  gutters  became  unbearable,  and  it  is 
certain  that  the  old  dry  pits  became  converted  into 
cesspools  which  endangered  the  purity  of  the  wells. 
Between  1850  and  1860  the  open  gutters  were  replaced 
by  underground  drains.  These  underground  sewer- 
drains,  unhke  the  open  gutters,  have  to  carry  semi-solids 
as  well  as  liquids.  Blockages  are  necessarily  frequent 
in  low-lying  places  where  the  drains  are  of  small  calibre 
and  the  fall  insufficient.  This  was  (and  is)  particu- 
larly frequent  in  the  street  where  the  writer's  house  is 
situated,  and  during  heavy  storms  the  sewage  matter 
flowing  from  higher  levels  has  occasionally  been  forced 
out  of  the  drains  and  has  been  deposited  in  the  street. 
This  state  of  things  necessarily  depreciated  the  value  of 
property  in  the  street,  and  as  it  was  whispered  that  the 
kitchen  of  the  house  which  the  writer  purchased  was 
occasionally  flooded,  it  was  not  surprising  that  the  sum 
ultimately  accepted  for  the  property  was  more  than  forty 
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per  cent,  below  the  price  originally  named  as  a  reserve 
by  the  vendor  when  it  was  put  up  to  auction.  Before 
purchasing,  the  writer  satisfied  himself  by  a  careful 
examination  of  the  floors  that  the  house  was  not  damp, 
and  soon  after  purchasing  he  found  by  ocular  demon- 
stration during  a  storm  that  the  flooding  of  the  kitchen 
was  caused  by  sewer-water  rushing  in  through  an  mi- 
trap2)ed  drain.  No  better  example  could  be  found  of 
the  depreciation  of  property  in  the  valley  by  the  filth 
flowing  from  higher  situations.  To  move  the  kitchen 
sink  and  cut  it  off  entirely  from  direct  communication 
with  the  sewer  was  an  easy  matter.  The  house  was 
soon  let,  and  the  writer  retained  about  two-thirds  of 
the  garden  in  his  own  hands.  This  garden  is  situated 
by  the  Eiver  Anton,  189  ft.  above  Ordnance  datum. 
To  the  north  and  east  the  ground  rises  gradually 
until  at  the  distance  of  a  mile  or  so  an  elevation  of 
280  ft.  is  reached.  It  is  bounded  on  the  west  by  the 
Eiver  Anton,  on  the  north  and  east  by  a  wall,  and  on 
the  south  by  a  double  row  of  cottages  called  '  Portland 
Place.' 

These  cottages  collectively  form  a  little  street  leading 
to  a  private  bridge  over  the  Anton.  They  were  owned 
by  four  or  five  different  persons  and  had  been  built  at 
various  times,  the  name  of  '  Portland  '  possibly  indicating 
that  the  Premiership  of  the  Duke  of  Portland  in  1807 
was  the  date  of  the  chief  part  of  them.  Many  of  these 
cottages  ought  never  to  have  been  built,  and  collectively 
they  had  two  radical  faults  :  (1)  insufficient  curtilage,  and 
(2)  no  entrance  to  the  back  premises  except  through  the 
street  door.  In  these  days  one  hopes  that  no  sanitary 
authority  would  allow  such  cottages  to  be  built.  If  there 
be  no  way  of  removing  filth  except  through  the  parlour 
and  front  door,  it  is  certain  that  the  evil  day  will  be  put 
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off  and  that  the  filth  will  ba  allowed  to  accumalate.  The 
collection  of  dirt  and  rubbish  and  the  overloaded  con- 
dition of  some  of  the  old  privies  in  the  back-yards  of  these 
cottages  are  better  imagined  than  described.  These 
privies  had  been  dug  years  previously,  and  the  majority 
of  them  were  waterlogged,  because  in  this  particular  posi- 
tion one  cannot  dig  a  hole  three  feet  deep  without  coming 
to  water.  It  is  essential  that  a  privy  pit  should  be  dry. 
"Waterlogged  privies,  such  as  these  were,  assert  them- 
selves in  a  most  unpleasant  manner  and  make  a  large 
area  round  them  the  reverse  of  pleasant.  In  some  of  these 
privies  the  enterprising  owner  had  fixed  water-closets,  but 
as  there  was  scarcely  any  fall  to  the  sewer  in  the  street, 
and  as  old  boots  and  bits  of  wood  and  oyster-shells  myste- 
riously found  their  way  into  the  pipes,  the  cottages  with 
w.c.s  were  perhaps  worse  off  than  those  with  the  more 
primitive  arrangement.  The  back  doors  of  these  cottages 
were  at  various  levels,  and  the  cottages  were  divided  into 
groups  of  three  or  four  by  walls.  The  slop-water  was 
taken  by  two  underground  drains,  one  running  eastward 
to  the  sewer  in  the  street  and  the  other  running  west- 
wards to  a  little  stream  the  course  of  which  is  parallel  to 
the  Anton,  and  a  few  yards  from  its  left  bank.  The 
natural  slope  of  the  surface  in  this  situation  is  from  the 
street  to  the  stream,  the  latter  being  nearly  two  feet  lower 
than  the  former.  This  underground  drain  was  provided 
with  the  usual  gratings,  which  were  a  frequent  cause 
of  petty  disputes,  and  the  drain  itself  was  generally 
blocked  at  some  point,  and  was  a  perennial  source  of 
income  to  the  neighbouring  builder.  Portland  Place 
consists  of  twenty-seven  cottages  and  three  other  tene- 
ments at  its  western  end,  which,  having  more  curtilage, 
might  be  spoken  of  as  vihas.  These  need  to  be  men- 
tioned, because  two  of  them  at  least  were  provided  with 
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w.c.s  which  drained  direct  into  the  '  little  stream '  of 
which  mention  has  been  made. 

This  '  Portland  Place '  is  close  to  the  house  which  tiie 
writer  purchased,  and  helped,  it  need  not  be  said,  to 
materially  depress  its  value.  The  original  object  of  this 
purchase  was  the  garden,  for  amusement  and  the  pro- 
duction of  fruit  and  vegetables,  and  doubtless  the  pur- 
chaser was  influenced  also  by  a  sort  of  sentimental  re- 
gard for  a  spot  which  he  had  known  all  his  life.  Had 
this  not  been  the  case  he  would  probably  have  hesitated 
longer  before  buying  a  property  which  had  so  many 
sanitary  drawbacks  in  its  surroundings. 

Mention  has  been  made  of  the  Kiver  Anton  and  the 
'  little  stream  '  which  runs  paraHel  to  it.  This  latter 
stream  rises  as  a  spring  beneath  a  summer-house  near 
the  centre  of  the  writer's  garden  and  joins  the  main 
stream  of  the  Anton  just  below  the  first  mill  a  few  hun- 
dred yards  lower  down.  This  stream,  which  is  only  a 
foot  or  two  in  width,  used  to  be  a  pretty  little  babbling 
brook.  It  received  a  quota  of  slop-water  from  Portland 
Place,  but  this  was  no  annoyance  whatever,  as  it  caused 
only  a  passing  turbidity.  When,  however,  with  w^hat  is 
called  the  '  advance  of  civilisation '  two  or  three  of  the 
'  villas  '  at  the  west  end  of  Portland  Place  adopted  w.c.s, 
it  will  readily  be  conceived  that  the  beauty  of  this  little 
stream  vanished.  It  became  filthy  and  malodorous. 
Then  commenced  the  covering  in  of  the  stream,  in  the 
belief,  which  is  so  prevalent  in  the  present  day,  that  evils 
which  are  hidden  are  thereby  remedied. 

When  streams  of  this  kind  are  covered  in  it  is  certain 
that  in  course  of  time  blockages  will  occur,  and  our  little 
stream  was  no  exception.  It  was  covered  in,  in  fact, 
and  for  the  reasons  given ;  it  got  blocked,  and  with  the 
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result  that  the  garden  I  had  purchased  was  hnproperty 
drained  and  the  land  more  or  less  sour. 

It  was  evident  that  the  only  chance  of  making  this 
garden  at  once  pleasant  and  productive  was  to  get 
possession  of  the  neighbouring  cottages,  and  so  to  ob- 
tain complete  command  of  the  '  little  stream.'  Circum- 
stances proved  favourable.  The  property  came  into  the 
market,  and  the  writer  soon  became  the  owner  of  all 
the  cottages  and  villas  which  were  essential  (twenty-three 
in  all). 

The  various  steps  in  the  improvement  of  this  pro- 
perty have  been  as  follows  : — 

1.  The  demolition  of  the  partition- walls  between  the 
back-yards  of  the  cottages,  and  the  jirovision  of  means  of 
access  and  egress  to  these  back  premises  for  the  purpose 
of  scavenging. 

2.  The  removal  of  nine  w.c.s  and  the  filling  up  of 
all  the  old  privy  pits,  and  the  substitution  for  these  of  an 
arrangement  of  pails  which  might  be  used  on  the  earth 
system. 

8.  The  removal  of  the  underground  slop- drain  and 
its  replacement  by  an  oj)en  gutter  made  of  Staffordshire 
brick  running  from  east  to  west — i,c.  taking  the  course 
of  the  natural  slope  of  the  ground. 

4.  The  opening  up  of  the  '  little  stream  '  in  every 
part  of  its  course,  and  the  removal  of  the  blockages  which 
had  occurred  in  two  or  three  places. 

This  was  followed  by  a  permanent  fall  of  the  level 
of  the  stream  in  the  writer's  garden  amounting  to  nine 
inches  ! 

5.  The  providing  for  the  daily  scavenging  of  the 
cottages. 

The  last  measure  has  been  the  most  important  of 
all.    A  man  was  engaged  to  act  as  scavenger  and  under- 
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gardener  whose  duty  it  has  been  to  remove  the  closet 
pails  every  mornimj  and  bury  their  contents  superficially 
in  the  garden.  For  such  a  plan  to  succeed  it  is  essential 
that  the  removals  should  be  daily,  and  the  writer  has 
elsewhere  entered  fully  into  the  economic  aspects  of 
daily  versus  weekly  removals. 

The  success  of  this  plan  has  been  complete. 

1.  There  is  no  accumulation  of  faecal  matter  near  the 
cottages. 

2.  There  is  no  dangerous  conveyance  of  such  matter 
for  long  distances  either  by  pipe  or  any  other  means,  and 
the  land  for  burial  being  close  at  hand,  the  daily  cleansing 
of  these  cottages  is  effected  easily  and  quickly,  the  whole 
process  not  occupying  more  than  an  hour.  For  the 
success  of  this  plan  it  is  essential  that  the  cottages 
should  be  in  close  proximity  to  the  land.  They  cannot 
be  too  close,  while  every  yard  of  porterage  adds  to  the 
expense. 

3.  All  nuisance  has  been  absolutely  stopped.  The 
cottages  are  kept  clean,  and  the  garden  where  the  faecal 
matters  are  buried  is  not  made  in  the  least  unpleasant. 
The  material  is  placed  immediately  below  the  surface — 
i.e.  it  is  just  hidden  by  a  layer  of  earth.  The  eye  sees 
nothing  and  there  is  absolutely  no  odour.  In  fact,  there 
is  very  much  less  annoyance  than  is  caused  by  ordinary 
dungings  and  mulchings. 

4.  The  '  sanitary  arrangements  '  of  the  cottages  being 
of  the  simplest,  the  incessant  dribble  of  money  for  the 
repair  of '  closets,'  traps,  syphon-bends,  gullies,  ventilator- 
pipes,  &c.,  has  ceased. 

5.  The  fertility  and  beauty  of  the  garden  have  been 
enormously  increased,  and  its  value,  which  was  depre- 
ciated by  its  filthy  surroundings,  has  probably  rather 
more  than  recovered. 
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It  may  be  well  to  state  that  the  garden  produces  all 
the  ordinary  fruits  and  vegetables  in  a  state  of  perfection 
which  is  clearly  above  the  average.  The  improvement 
in  its  fertility  has  been  steady  and  gradual  from  the  begin- 
ning. When  first  occupied  by  the  writer  it  had  been 
neglected  for  about  two  years,  and,  as  has  been  stated, 
it  was  so  overgrown  with  weeds  that  the  paths  were 
scarcely  recognisable. 

The  burning  of  the  thick  felt  of  weeds  with  which  the 
ground  was  covered  resulted  in  about  a  thousand  bushels 
of  ashes.  To  reduce  this  wilderness  to  a  condition  of 
decent  tihage  has  necessarily  taken  time.  Nothing, 
probably,  has  been  of  more  assistance  in  this  direction 
than  the  removal  of  the  blockages  in  the  '  little  stream  ' 
and  the  consequent  lowering  of  the  level  of  the  water. 
In  the  first  year  the  garden  was  manured  entirely  with 
stable-dung,  but  since  the  acquisition  of  the  cottages 
the  only  stable-dung  which  is  allowed  to  come  into  the 
garden  is  a  quantity  sufficient  to  make  a  hot-bed  in  the 
spring. 

At  the  present  time  (and  for  some  few  years  past)  the 
garden  is  receiving  the  daily  scavenging  of  twenty  cottages 
with  an  average  population  of  at  least  one  hundred 
persons.  The  area  actually  under  cultivation  amounts 
(exclusive  of  paths  and  grass)  to  about  1^  acre.  Not  only 
is  the  excremental  matter  from  these  cottages  removed 
to  the  garden,  but  the  ashes  as  well.  On  making  a  visit 
to  one  of  the  cottages  one  day  the  writer  encountered 
an  ash-heap  close  to  the  back  door.  The  heap  con- 
sisted of  cinders,  ashes,  potato  peelings  and  similar 
refuse,  bits  of  paper,  fish-bones,  &c.  The  flies  were  buzz- 
ing over  it,  and  it  was  distinctly  malodorous.  A  woman 
who  had  been  confined  the  day  before  was  lying  in  the 
next  house. 
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'  What  do  you  clo  with  your  ashes  ?  '  was  the  question 
asked. 

'  Oh,  WT  sell  them  to  Mr.  So-and-so  '  (the  higler),  was 
the  reply. 

*  What  does  he  give  you  for  them  ?  ' 
'A  penny  a  bushel.' 

*  So  will  I,  and  I  will  provide  you  with  a  bushel 
measure  to  store  them  in,  and  when  the  measure  is  full 
they  shall  be  removed  and  you  shall  be  credited  with  a 
penny.'  This  plan  has  answered  well.  The  ashes  when 
received  are  carefully  riddled  through  a  sieve,  and  the 
cinders  go  a  good  way  towards  the  maintenance  of  the 
greenhouse  fire  during  the  winter.  The  real  ash  is  ap- 
plied to  the  land,  and  has  a  most  beneficial  effect  not 
only  by  providing  mineral  manure,  but  also  by  improving 
the  physical  condition  of  the  soil.  It  is  often  stated  that 
while  *  wood  ashes '  are  good  for  the  land,  '  coal  ashes  ' 
are  of  small  value,  the  reason  of  this  distinction  being 
caused  by  the  confusion  in  the  mind  of  the  public  between 
cinders  and  ashes.  Cinders  are  of  no  use  whatever  as 
manure,  and  only  serve  to  hinder  tillage.  There  is  nothing 
in  coal  asU  which  can  do  any  harm  and  much  that  will 
do  good,  especially  in  close  soils,  to  which  the  gritty 
particles  of  coal  ash  give  a  certain  porosity. 

I  have  said  that  this  garden  of  1|  acre  has  been 
manured  with  the  refuse  of  about  one  hundred  persons 
for  some  years,  and  it  may  be  stated  that,  proceeding 
methodically,  it  takes  four  years  to  go  completely  over 
the  whole  of  the  ground  in  cultivation.  The  observer  is 
usually  astonished  at  the  small  amount  of  excremental 
material  which  has  to  be  dealt  with,  not  more,  usually, 
than  will  lie  in  a  furrow  ten  or  twelve  feet  in  length  made 
in  the  ground  with  a  spade.  Directly  it  is  deposited  in 
the  furrow  it  is  lightly  covered,  and  there  is  an  end  for 
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ever  of  any  offence  or  any  danger.  The  first  crop  taken 
off  the  land  is  always  a  succulent  green  crop  of  the 
cabhage  tribe,  and  the  plants  are  dibbled  in  on  the  third 
day  after  the  deposit.  No  other  crops  except  cabbages 
seem  to  flourish  in  the  fresh  material,  but  the  cabbages 
may  be  followed  by  potatoes,  these  by  celery  (planted 
between  the  rows),  the  celery  by  peas  or  beans,  and  these 
again  by  parsnips  or  carrots,  without  any  fresh  manuring, 
and  with  a  most  abundant  yield.  There  is  no  doubt  that 
this  excremental  refuse  confers  a  fertility  upon  the  soil 
which  is  not  exhausted  for  years.  I  have  been  urged  by 
some  practical  gardeners  not  to  apply  the  material  to  the 
ground  at  once,  but  to  store  it  in  a  heap  with  earth  and 
ashes  to  allow  it  to  '  ripen '  before  applying  it.  Those 
who  give  this  advice  have  derived  their  experience  from 
'  night  soil '  from  privy  pits  which  has  undergone  a 
certain  amount  of  desiccation  by  the  draining  away  of 
the  fluid  matter,  and  which  is  undoubtedly  a  most  potent 
and  dangerous  manure  when  applied  pure  without  pre- 
vious admixture  with  earth  and  exposure  to  the  air.  By 
immediate  burial  before  ammoniacal  decomposition  sets 
in  there  is  no  danger  of  this  kind,  and  one  is  sure  that 
nothing  is  lost.  P\irther,  if  excrement  be  left  above 
ground,  blowflies  and  other  insects  will  deposit  eggs  in 
it,  and  then  the  gardener  will  complain  that '  closet-earth 
brings  grubs,'  but  by  immediate  burial  this  drawback  is 
avoided.  Many  practical  gardeners  who  have  seen  the 
results  of  the  plan  of  operations  which  has  been  described 
have  admitted  that  the  results  could  scarcely  be  better 
than  they  are. 

Not  only  vegetables  but  all  the  ordinary  garden 
fruits  are  produced  in  high  perfection.  A  large  con- 
tribution is  always  sent  to  the  local  flower  show,  the 
object  being  not  so  much  to  show  single  specimens  of 
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this  or  that  forced  to  unnatural  dimensions,  but  to 
demonstrate  that  the  garden  will  produce  every  kind  of 
common  flower,  fruit,  and  vegetable  in  a  condition  above 
the  average,  and  that  sanitation  may  be  both  complete 
and  profitable. 

The  season  of  1892  was  a  favourable  one  for  low 
situations  because  of  the  small  rainfall  and  the  large 
amount  of  sunshine,  and  the  yield  of  the  garden  was 
very  large  indeed.  The  gooseberries,  raspberries,  and 
currants  were  remarkable  alike  for  size  and  quantity  ; 
one  cluster  of  white  currants  (i.e.  a  collection  of 
bunches  growing  from  one  spot  on  a  stem)  was  found 
to  weigh  14  oz.  Thirteen  varieties  of  potatoes  (twelve  of 
each  sort)  were  exhibited  at  the  local  show,  and  the  156 
tubers  averaged  more  than  |  lb.  each,  and  the  total  yield 
of  potatoes  was  at  the  rate  of  11  tons  to  the  acre.  Peas, 
beans,  carrots,  turnips,  parsnips,  lettuce,  cabbage,  celery, 
artichokes,  apples,  pears,  plums,  peaches,  are  all  some- 
thing more  than  creditable  for  size  and  total  produce. 
As  a  flower  garden  it  is  no  less  successful.  For  roses 
it  is  especially  favourable,  and  the  broad  green  path 
down  the  centre  flanked  on  either  side  by  hardy  peren- 
nials and  common  annuals  shows  a  wealth  of  colour  and 
a  luxuriance  of  growth  which  are  almost  tropical.  The 
figures  of  peas,  currants,  raspberries,  and  gooseberries, 
which  have  been  produced  from  photographs,  and  are 
one-fifth  less  than  natural  size,  will  convey  some  idea  of 
the  luxuriance  of  the  crops  (see  figs.  9,  10,  11,  12).  The 
hot,  droughty  summer  of  1893  proved  equally  favourable, 
as  a  reference  to  the  frontispiece,  representing  the  author's 
*  exhibit '  at  the  local  flower  show,  will  testify. 

It  may  be  of  interest  if  I  state  the  amount  w^hich  this 
garden  has  yielded  since  it  was  started  in  1882.  For  the 
first  year  or  so  it  was  dependent  upon  stable  manure,  which 
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cost  about  5s.  a  load.  Between  1882  and  1888,  cottages 
were  purchased  until  the  full  number  of  twenty  was  reached 
in  the  latter  year.  Two  baskets  per  wsek  of  vegetables  and 
fruit  sent  to  London  have  been  valued  at  2s.  6cL  each, 
or  13Z.  per  annum.  In  addition,  fruit  and  vegetables  have 
been  marketed,  and  the  following  are  the  sums  actually 
received,  the  land  in  cultivation,  be  it  remembered,  being 
\\  acre  since  1885,  before  which  date  it  w^as  about  one- 
fifth  smaller. 


£ 

s.  d. 

1882  .... 

.  10 

15  1 

1883  .... 

.  12 

13  3 

1884  .... 

.  12 

10  lOi 

1885  .... 

.  17 

4  7^ 

1886  .... 

.  19 

11  2.^ 

1887  .... 

.  25 

15  9| 

1888  .... 

.  29 

10  2 

1889  .... 

.  27 

15  8 

1890  .... 

.  34 

14  6 

1891  .... 

.  29 

11  lU 

1892  .... 

.  28 

14  4V 

1893  .... 

.  45 

19  3^ 

Total  for  12  years  . 

.  294 

16  1\ 

Average  for  12  years,  1882-93  . 

.  24 

11  4i 

Average  for  9  years,  1885-93 

.  28 

15  0^ 

Thus  the  average  value  of  the  material  sold  during  the 
past  twelve  years  has  been  over  24Z.,  and  if  the  estimated 
value  of  the  produce  sent  to  London  be  included,  it 
amounts  to  37^.  For  the  past  nine  years  the  yearly 
average  has  been  28Z.  15s.,  or  41Z.  15s.  if  the  estimate 
of  13Z.  be  added.  The  most  satisfactory  part  about  these 
figures  is  their  almost  uninterrupted  increase. 

The  garden  is  well  stocked  now  with  fruit  trees  of  all 
kinds,  but,  on  the  other  hand,  no  inconsiderable  part  of 
it  is  given  up  to  flower  borders  which  give  no  pecuniary 
return. 

I  have  dwelt  upon  the  quality  and  variety  of  produce 
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from  this  garden  of  little  more  than  an  acre  manured 
with  the  excremental  and  other  refuse  of  one  hundred 
persons,  because  in  this  respect  it  is  in  contrast  with 
a  '  sewage  farm,'  which,  as  is  well  known,  can  be  made 
to  produce  practically  nothing  but  rje-grass  and  mangel. 
In  the  garden  there  is  no  excess  of  fluid  with  the  manure, 
and  the  careful  hand  tillage  brings  about  the  aeration  of 
the  humus,  and  thus  the  nitrification  of  the  organic 
matter  is  quickly  produced.  If  one  had  to  deal  with  the 
same  amount  of  excremental  matter  in  the  form  of 
'  sewage '  it  would  be  accompanied  by  a  daily  quota  of 
1,000  or  1,500  gallons  of  water,  a  large  proportion  of 
which  would  have  been  previously  boiled,  and  thus  de- 
prived of  its  oxygen  and  other  gases.  Under  such  circum- 
stances proper  tillage  and  nitrification  is  impossible,  and 
the  attempt  to  produce  any  crop  other  than  rye-grass  is 
labour  in  vain. 

The  following  extract  taken  from  Morse's  '  Japanese 
Homes  and  their  Surroundings  '  (London,  Sampson  Low 
&  Co.,  1886)  cannot  fail  to  be  of  interest : — • 

'  It  w^ould  be  an  affectation  of  false  delicacy  were  no 
allusion  to  be  made  to  the  privy  which  in  the  Japanese 
house  often  receives  a  share  of  the  artistic  workman's 
attention.  From  its  position  in  the  house,  and  especially 
in  the  public  house,  it  is  often  a  source  of  great  dis- 
comfort. In  the  better  class  of  private  houses  in  Japan, 
however,  there  is  less  annoyance  and  infinitely  less 
danger  from  this  source  than  is  experienced  in  many 
houses  of  the  wealthy  in  our  great  cities.  In  the  country 
the  privy  is  usually  a  little  box-like  affair  removed  from 
the  house,  the  entrance  closed  half  way  up  by  a  swing 
door.  In  the  city  house  of  the  better  class  it  is  at  one 
corner  of  the  house,  usually  at  the  end  of  the  verandah, 
and  sometimes  there  are  two  at  diagonal  corners.  A 
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curious  superstition  among  many  is  attached  to  the 
position  of  the  privy  in  its  relation  to  the  house — a  trace 
prohahly  of  the  Chinese  Fungsh  ui.  The  privy  generally 
has  two  compartments — the  first  one  having  a  wooden 
or  porcelain  urinal ;  the  latter  form  being  called  asa- 
gaowa,  as  it  is  supposed  to  resemble  the  flower  of  the 
morning  glory — the  word  literally  meaning  morning  face. 
The  wooden  ones  are  often  filled  with  branches  of  spruce, 
which  are  frequently  replenished.  The  inner  compart- 
ment has  a  rectangular  opening  cut  in  the  floor,  and  in 
the  better  class  of  privies  this  is  provided  with  a  cover 
having  a  long  v/ooden  handle.  The  woodwork  about 
this  opening  is  sometimes  lacquered.  Straw  sandals 
or  wooden  clogs  are  often  provided  to  be  worn  in  this 
place. 

'  The  interior  of  these  apartments  is  usually  simple, 
though  sometimes  presenting  marvels  of  cabinet  work. 
Much  skill  and  taste  are  often  displayed  in  the  approaches 
and  exterior  finish  of  these  places.  .  .  .  The  receptacle 
in  the  privy  consists  of  a  half  of  an  oil-barrel,  or  a  large 
earthen  vessel  sunk  in  the  ground,  with  convenient 
access  to  it  from  the  outside.  This  is  emptied  every  few 
days  by  men  who  have  their  regular  routes ;  and  as  an 
illustration  of  the  value  of  this  material  for  agricultural 
purposes,  I  was  told  that  in  Hiroshima  in  the  renting  of 
the  poorer  tenement  houses,  if  three  persons  occupied  a 
room  together  the  sewage  paid  the  rent  of  one,  and  if 
five  occupied  the  same  room  no  rent  was  charged  !  Indeed, 
the  immense  value  and  importance  of  this  material  is  so 
great  to  the  Japanese  farmer,  who  depends  entirely  upon 
it  for  the  enrichment  of  his  soil,  that  in  the  country 
personal  conveniences  for  travellers  are  always  arranged 
by  the  side  of  the  road  in  the  shape  of  buckets  or  half- 
barrels  sunk  in  the  ground. 
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'  Judging  by  our  standards  of  modesty  in  regard  to 
these  matters  there  would  appear  to  be  no  evidence  of 
dehcacy  among  the  Japanese  respecting  them  ;  or,  to  be 
more  just,  perhaps  I  should  say  that  there  is  among 
them  no  affectation  of  false  modesty — a  feeling  which 
seems  to  have  developed  among  the  English-speaking 
people  more  exclusively,  and  among  some  of  them  to 
such  ridiculous  heights  of  absurdity  as  often  to  be  fraught 
with  grave  consequences.  But  among  the  Japanese  it 
would  seem  as  if  the  publicity  given  by  them  to  the  collec- 
tion of  this  important  fertiliser  had  dulled  all  sensitiveness 
on  their  part,  if  it  ever  existed,  concerning  this  matter. 
Indeed,  privacy  in  this  matter  is  impossible,  when  it  is 
considered  that  in  cities — as  in  Tokio  for  example — of 
nearly  a  million  of  inhabitants  this  material  is  carried 
off  daily  to  the  farms  outside,  the  vessels  in  which  it  is 
conveyed  being  long  cylindrical  buckets  borne  by  men 
and  horses.  If  sensitive  persons  are  offended  by  these 
conditions,  they  must  admit  that  the  secret  of  sewage 
disposal  has  been  effectually  solved  by  the  Japanese  for 
centuries,  so  that  nothing  goes  to  waste.  And  of  equal 
importance,  too,  is  it  that  of  that  class  of  diseases  which 
scourge  our  communities  as  a  result  of  our  ineffectual 
efforts  in  disposing  of  sewage,  the  Japanese  know  but 
little.  In  the  country  there  are  no  deep  vaults  with  long 
accumulations  contaminating  the  ground,  or  underground 
pipes  conducting  sewage  to  shallow  bays  and  inlets,  there 
to  fester  and  vitiate  the  air  and  spread  sickness  and 
death. 

'  On  the  other  hand,  it  must  be  admitted  that  their 
water-supply  is  very  seriously  affected  by  this  sewage 
being  washed  into  rivers  and  wells  from  the  rice-fields 
where  it  is  deposited  ;  and  the  scourge  of  cholera,  which 
almost  yearly  spreads  its  desolating  shadow  over  many  / 
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of  their  southern  towns,  is  due  to  the  almost  universal 
cultivation  of  the  land  hy  irrigation  methods ;  ^  and  the 
consequent  distribution  of  the  sewage  by  these  surface 
avenues  renders  it  impossible  to  protect  the  water-supply 
from  contamination.' 

A  word  of  caution  needs  to  be  uttered  as  to  the  great 
liar mf illness  of  antiseptics  from  the  agricultural  point  of 
view.  Speaking  broadly,  it  may  be  stated  that  any 
organic  matter  which  has  been  mixed  with  chemical 
antiseptics  or  disinfectants  becomes  sterile  and  poisonous 
to  plant  life.  In  '  town  sewage  '  there  is  always  great 
danger  to  agriculture  from  the  admixture  of  antiseptics, 
and  the  danger  is  not  always  to  be  avoided  even  when 
the  '  pail  system  '  is  employed. 

A  town  surveyor  was  recently  contending  with  the 
writer  that  fresh  excrement  was  not  a  good  manure,  and 
in  support  of  this  he  instanced  a  failure  on  his  part 
to  grow  mangel.  The  first  year,  he  said,  scarcely  a  seed 
sprouted,  and  even  in  the  second  year  the  crop  was  very 
stunted  and  miserable. 

As,  however,  I  elicited  the  fact  that  his  material  was 
mixed  with  a  preparation  of  carbolic  acid,  the  failure  of 
his  agriculture  is  not  surprising. 

If  daily  removal  be  resorted  to,  the  admixture  of  anti- 
septics is  unnecessary,  and  it  cannot  be  too  strongly  in- 
sisted upon  that  any  such  mixture  of  antiseptics  with 
manurial  matters  is  fatal  to  any  scheme  for  their  utilisa- 
tion. 

At  the  present  time  (October  1894)  there  are  rumours 
of  cholera,  and   as  various  schemes  for  disinfection 

^  The  italics  are  not  in  the  original,  and  are  used  by  the  author  to 
draw  attention  to  the  well-known  fact  that  rice-fields  are  frequently 
flooded,  and  that  there  are  necessarily  dangers  connected  with  the  use  of 
excrement  in  rice  cultivation  which  do  not  obtain  in  the  case  of  crops 
which  require  a  fairly  dry  soil. 
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have  been  put  forward  in  the  pubHc  press  and  else- 
where it  may  not  be  amiss  to  say  a  few  words  on  the 
subject. 

In  deahng  with  all  organic  refuse  we  ought  always 
to  have  before  our  eye  those  processes  which  we  may 
call  *  natural,'  whereby  the  organic  matter  is  nitrified 
and  dissipated,  and  we  should  be  careful  to  do  nothing  to 
hinder  such  processes.  The  admixture  of  organic  refuse 
with  antiseptics  (whether  salts  of  mercury  or  tar  deriva- 
tives) hinders  its  ultimate  dissolution  by  killing  the 
microbes  in  the  soil  and  in  the  organic  matter  itself. 
The  admission  of  these  antiseptics  into  sewers  or  cess- 
pools renders  the  whole  of  the  material  in  the  cesspool 
or  sewer  a  dangerous  application  for  agricultural  pur- 
poses. These  antiseptic  bodies,  when  used  for  disinfect- 
ing excremental  matters,  are  often  applied  hastily,  and 
there  is  no  attempt  to  thoroughly  mix  the  antiseptic 
with  the  material  to  be  disinfected.  These  two  are 
never  allowed  to  remain  long  in  contact,  but  the  handle 
is  pulled  and  away  it  goes  to  be  diluted  instantly  to  a 
degree  which  probably  extinguishes  its  antiseptic  power. 
Many  of  the  antiseptic  bodies  (notably  the  mercurial 
salts)  have  the  power  of  coagulating  albumen,  and  it  must 
be  a  question  as  to  whether  this  action  may  not  have 
occasionally  a  preservative  effect  on  noxious  microbes  by 
causing  spores  to  be  hermetically  sealed,  as  it  were,  in  a 
case  of  coagulated  albumen.  If  this  be  so,  it  is  conceiv- 
able that  antiseptics  clumsily  and  perfunctorily  used 
may  actually  preserve  an  infective  particle.  They  will 
most  certainly  arrest  the  process  of  nitrification  and 
dissolution  in  the  earth  whereby  the  noxious  microbe  is 
probably  destroyed  for  ever. 

The  writer's  opinion  is  that,  if  infective  material  be 
buried  in  the  earth  (without  admixture  with  water  or 
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antiseptics),  it  is  hardly  conceivable  that  any  harm  can 
result,  and  all  evidence  tends  to  show  that  the  living 
humus  will  effectively  protect  the  wells  from  infection 
(if  these  be  properly  made)  by  completely  arresting  the 
passage  of  microbes.  The  fact  that  chemical  antiseptics 
often  coagulate  albuminous  fluids,  and  are  certainly  fatal 
to  the  biological  processes  in  the  soil,  is  one  which  must 
be  ever  before  the  mind. 

The  safest  disinfectant  is  heat,  and  it  is  the  only  one 
which,  practically  speaking,  is  always  at  hand.  On  the 
occurrence  of  a  case  of  cholera  in  a  rural  district,  I  think 
the  safest  course  would  be  to  superficially  bury  all  the 
excreta  of  the  patient,  and  then  wash  the  vessels  and  cloth- 
ing in  water  gradually  brought  to  the  boiling-point,  which 
water  should  ultimately  be  thrown  upon  the  surface  of  the 
soil.  The  clothing  and  infected  linen  should  be  placed  in 
a  washing  'copper'  with  cold  water  and  soda,  and  allowed 
to  soak  until  the  albuminous  stains  have  been  dissolved. 
The  copper  fire  should  be  then  lighted  and  the  con- 
tents thoroughly  boiled.  To  burn  good  linen  because  a 
cholera  patient  has  used  it  seems  to  be  at  once  needless 
and  silly.  In  times  of  infective  disease,  the  washing 
copper,  intelligently  used,  is  the  best  antiseptic,  and 
the  cheapest,  because  in  this  way  the  first  stage  of 
the  laundry  work  is  accomplished,  and  there  is  no  bill 
for  poisonous  chemicals.  Infected  clothing  should  not 
l)e  mixed  with  salts  of  mercury  or  carbolic  acid,  because 
the  albuminous  matter  (blood  &c.)  is  thereby  coagu- 
lated, and  the  proper  cleansing  of  the  clothes  in  the 
laundry  is  interfered  with.  Neither^  should  linen  be 
plunged  into  hoilimj  water  for  the  same  reason,  but,  as 
advised,  it  should  be  allowed  to  soak  for  some  hours  in 
cold  water  and  soda,  whereby  the  albuminous  stains 
are  dissolved,  and  then  be  gradually  boiled.    If  the 
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actual  boiling  of  the  excreta  of  cholera  patients  could 
be  arranged  before  being  allowed  to  flow  into  the  sewer,  no 
more  effectua]  process  of  disinfection  could  be  conceived, 
although,  without  special  precautions,  such  process  would 
be  necessarily  offensive. 

We  constantly  hear  in  the  present  day  of  the  dangers 
arising  from  a  'foul  soil,'  and  there  are  those  who  attri- 
bute many  of  the  evils  which  come  upon  us  in  the  form 
of  disease  to  foulness  of  the  soil. 

It  cannot  be  too  strenuously  asserted  that  there  is 
only  one  sure  and  certain  way  of  keeping  the  ground 
sweet — viz.  by  tillage,  aeration  and  cultivation  of  it.  To 
pour  antiseptics  upon  it,  or  to  cover  it  with  concrete,  is 
no  cure.    These  methods 

will  but  skin  and  film  the  ulcerous  place, 
,  Whilst  rank  corruption,  mining  all  within, 
Infects  unseen. 

If  the  soil  be  tilled  so  that  it  brings  forth  trees  or 
herbage  with  green  leaves,  the  air  will  be  freshened  and 
purified  by  the  oxygen  given  off  by  the  leaves,  and  the 
soil  itself  will  be  cleansed  from  all  impurities.  It  is  a 
common  mistake  to  bury  offensive  things  too  deeply.  If 
organic  matter  be  buried  in  the  barren  subsoil  instead  of 
the  living  earth  of  the  upper  strata,  nitrification  will  be 
delayed,  and  the  possibility  of  contamination  of  the  neigh- 
bouring wells  will  be  greater  than  when  such  material  is 
buried  superficially,  and  within  reach  of  the  husband- 
man's tillage. 

In  the  burial  of  the  dead  the  mistake  has  been  made 
not  only  of  hindering  the  dissolution  of  the  body  by  every 
means  that  ignorance,  superstition,  and  self-interest  can 
suggest,  but  also  by  the  fashion  of  burying  too  deeply. 

u  2 
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The  body  should  be  laid  in  the  humus  and  should  be 
covered  by  a  mound  of  earth,  which  in  all  cases  should 
be  planted  with  shrubs  and  trees  suitable  for  the  soil. 
If  this  be  done,  it  is  hardly  conceivable  that  any  poison- 
ous or  other  organism  can  find  its  way  to  the  wells. 
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CHAPTEK  X 
PEBSONAL  EXPEBIENCES  {continued)— WA  TEB-SUPPLY 

The  water-supply  of  the  writer's  cottages  is  worthy  of 
more  than  passing  mention. 

The  house,  garden  and  cottages,  as  was  stated  in  the 
previous  chapter,  are  close  to  and  only  a  very  few  feet 
ahove  the  level  of  the  river  Anton,  and  running  parallel 
to  the  Anton  is  a  tiny  rivulet  which  may  be  called  the 
*  little  stream;'  Those  who  have  not  seen  them  can 
hardly  imagine  the  beauty  of  the  Hampshire  trout 
streams,  with  the  rippling  of  clear  sparkling  water  over 
waving  weed  and  bright  patches  of  gravel  where  the 
trout  lie.  Unfortunately  there  is  no  truer  proverb  than 
that  '  Familiarity  breeds  contempt,'  and  it  certainly  is 
true  that  the  dwellers  by  the  banks  of  the  Anton,  far  from 
worshipping  the  river  or  even  treating  it  with  decency, 
seem  to  make  every  attempt  to  spoil  its  beauty  and  heap 
upon  it  every  indignit}^  It  is  instructive  on  a  bright 
summer's  day  to  lean  over  the  side  of  a  boat  and  peer 
into  the  recesses  in  the  bed  of  the  Anton  at  points  where 
the  gardens  of  villas  or  cottages  reach  its  banks.  It 
is  then  that  one  realises  what  a  pauperising  thing  is  a 
running  stream  to  those  who  are  lazy  and  ignorant,  how 
urgently  our  rivers  stand  in  need  of  care,  and  how  futile 
is  the  Pollution  of  Eivers  Act ! 

In  the  bed  of  the  Anton,  one  may  see,  by  peering  to 
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the  bottom,  an  old  kitchen  range,  old  iron  buckets  and 
pails  innumerable,  hoop  iron,  gas-pipe,  bits  of  wire 
netting,  old  boots  and  shoes,  broken  bottles,  crockery, 
old  meat  tins,  the  ribs  of  an  umbrella,  oyster-shells,  and, 
in  short,  every  conceivable  kind  of  house-refuse.  One 
only  sees  at  the  bottom  a  very  small  part  of  what  is 
thrown  into  the  river,  the  greater  part  having  floated 
away  down  stream.  The  riparian  owner  or  occupier 
keeps  no  dustbin  and  he  has  no  rubbish  heap.  He  is 
absolutely  ignorant  of  the  right  use  of  refuse,  and  throws 
everything  into  the  river — dust,  weeds,  lawn-mowings, 
dead  leaves,  parings  and  trimmings  of  vegetables,  prun- 
ings  of  trees,  old  gooseberry  bushes,  and  finally  his  old 
garden  tools  and  watercans. 

Under  such  conditions  a  river  soon  gets  foul.  The 
rubbish  dams  back  the  mud  and  it  becomes  difficult  to 
keep  the  bed  of  the  river  clean.  The  weeds  grow,  and 
the  beauty  and  utility  of  the  stream  are  both  reduced, 
while  the  thoughtless  people  who  cause  these  obstructions 
are  being  deprived  of  material  every  scrap  of  which 
should  be  turned  to  profitable  account.  Bathing  in  such 
a  river  becomes  unpleasant  and  dangerous,  and  boating, 
from  the  accumulation  of  weed,  is  no  longer  a  pleasure. 
The  trout  cease  to  spawn  when  they  can  find  no  clear 
gravel  for  the  purpose,  and  the  millers  complain  that 
their  head  of  water  is  seriously  diminished. 

*  What  are  you  going  to  do  with  that  ? '  I  said  one 
day  to  a  helper  in  the  garden  who  was  making  for  the 
river  bank  with  a  basket  of  weeds  and  rubbish  in  his 
hand. 

'  Chuck  it  in  the  river,  sir,'  was  the  reply. 

'  What  would  you  do  with  it  if  there  were  no  river  ? ' 
was  my  next  question,  and  this  brought  the  man  to  his 
senses ;  and  from  that  time  I  believe  not  a  single  weed  or 


PERSONAL  EXPERIENCES  29^ 

any  other  refuse  has  been  thrown  from  my  garden  mto 
the  Anton.  The  gardener  carefully  returns  all  rubbish  to 
the  soil  either  in  the  form  of  '  humus  '  or  ash,  because  he 
recognises  that  low-lying  gardens  are  much  in  need  of 
replenishment,  and  that  if  everything  be  taken  off  his 
land  and  be  thrown  into  the  river  the  level  of  the  soil 
will  ultimately  sink. 

Is  a  running  stream  of  no  use  to  the  agriculturist  ? 
Kiver-mud  is  most  certainly  a  valuable  addition  to  light 
soils,  especially  those  on  the  chalk,  but  before  being 
applied  to  the  land  it  should  be  allowed  to  '  ripen  '  in 
a  heap  with  other  rubbish.  Applied  direct  it  will  choke 
the  pores  of  the  soil  and  do  mischief.  Again,  is  river- 
weed  of  no  use  as  a  manure  ?  In  Cornwall  seaAveed  is 
rightly  regarded  as  a  most  valuable  manure,  and  it  is 
certain  that  river-weed  must  have  a  similar  though  in- 
ferior value,  and  would  do  nothing  but  good  to  the  light 
chalk  soils  of  Hampshire. 

At  present  a  running  stream  is  a  pauperising  medium 
to  those  who  dwell  upon  its  banks,  instead  of  being  of 
distinct  value  not  only  as  a  source  of  water  and  fish,  but 
also  of  mud  and  weed  suitable  for  putting  on  the  land. 

The  recognition  of  the  utility  of  a  river  by  the  agri- 
culturist seems  to  be  the  surest  road  to  its  proper  con- 
servancy. 

The  above  digression  has  been  made  to  show  the 
utter  disregard  of  the  average  riparian  for  the  purity  of 
his  stream.  The  smaller  the  stream,  the  less  regard  is 
had  for  it,  and,  as  has  been  previously  stated,  the  little 
stream  running  parallel  to  the  Anton  was  utilised  to 
receive  the  contents  of  w.c.s  and  house-slops  until  it  be- 
came a  veritable  nuisance,  was  in  great  part  covered  in, 
got  blocked,  and  ceased  to  act  as  an  efficient  drain  for 
the  land.    The  history  of  this  rivulet  was,  in  short,  that 
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which  is  common  to  nearly  all  the  rivulets  in  the 
countr3\ 

The  surface  wells  for  the  supply  of  the  cottages  were 
close  to  the  back  doors,  and  being  only  a  few  feet  deep  it 
was  customary  to  dip  water  out  of  them.  The  dipping 
utensils  might  be  anything  which  was  handiest,  and 
might  be  clean  or  otherwise.  The  parapets  of  the  wells 
were  of  wood  (in  places  rotten)  and  only  a  few  inches  high, 
and  the  paving  round  them  was  a  rough  pitching  of  the 
worst  description,  generally  sodden.  An  underground 
slop-drain,  often  blocked  (the  gratings  of  which  had  that 
odour  which  is  called  *  faint '),  ran  within  a  few  inches  of 
the  wells,  and  finally  the  steyning  or  brick  lining  of  the 
wells  was  very  deficient. 

Under  the  circumstances  it  appeared  to  the  writer 
that  it  was  incumbent  upon  him  to  *  lay  on '  water  from 
the  works  of  the  Andover  Water  Company,  which  have 
since  (as  is  the  fashion  of  the  day)  been  bought  by  the 
municipality  and  paid  for  by  a  bill  on  posterity.  This 
water  comes  from  a  well  about  90  ft.  deep  in  the  chalk, 
and  had  been  pronounced  of  good  quality.  There  might 
be  fissures  in  this  chalk  well  through  which  sewer  or  cess- 
pool water  might  gain  access  to  it,  and  the  water  might 
be  contaminated  by  leakage  from  a  sewer  cn  route  (no 
one  could  speak  with  certainty  on  this  point),  but  the 
laying  on  of  the  municipal  water  relieved  one  of  responsi- 
bility, and  this  probably  was  the  chief  reason  for  this 
course  of  action. 

It  has  been  mentioned  how  all  the  w.c.s  were  re- 
moved and  how  underground  drains  were  replaced  by 
open  gutters,  and  there  can  be  no  doubt  that  the 
wholesomeness  of  the  cottages  has  been  enormously 
improved  thereby.  There  is  no  longer  any  foul  excre- 
mental  matter  in  the  *  little  stream '  (which  receives 
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only  house-slops),  and  there  are  no  longer  gratings 
emitting  faint  or  foul  odours  at  the  back  doors  of  the 
cottages. 

It  is  often  stated  that  as  house- slops  have  to  be  got 
rid  of,  and  as  house-slops  are  very  foul  smelling,  it  is  the 
best  course  to  construct  an  underground  drain  for  their 
reception  and  allow  it  to  carry  off  excremental  matters 
as  well.  This  is  one  of  the  chief  arguments  in  favour  of 
a  comprehensive  water-carried  system.  But  there  can 
be  no  doubt  that  the  admission  of  excremental  matters 
is  the  main  cause  of  all  the  difficulties  of  the  '  drainage ' 
question,  because  when  excremental  matters  are  mixed 
with  slops  the  mixture  is  so  abhorrent  to  our  senses  that 
it  viust  he  covered  up,  and  it  is  put  underground  in  closed 
channels  instead  of  being  delivered  upon  the  surface  of 
the  soil,  in  accordance  with  those  true  scientific  principles 
which  should  guide  us  in  these  matters. 

Now,  as  soon  as  all  access  of  faecal  matter  to  the  '  little 
stream  '  was  stopped  it  became  possible  to  open  it  in  its 
entire  length,  to  get  rid  of  the  accumulations  of  mud, 
and,  as  has  been  mentioned,  to  restore  the  proper  drain- 
age of  the  land  under  cultivation.  The  stream  being 
open,  any  accidental  arrest  of  the  current  is  seen  in- 
stantly and  removed  at  once. 

The  stream  receives  the  house-slops  of  twenty-three 
tenements,  and  I  can  state  emphatically  that  this  causes 
practically  no  annoyance.  "When  a  wash-tub  is  emptied 
there  is  a  passing  turbidity  of  the  water,  which  quickly 
clears  again,  and  there  is  an  end  of  the  matter.  It  would 
be  perfectly  easy  to  filter  these  slops  through  a  bed  of 
earth  before  allowing  them  to  run  into  the  stream,  but 
they  cause  so  little  trouble  or  annoyance  that  I  have  not 
thought  it  necessary  to  do  so  as  yet.  It  must  be  borne 
in  mind  that  house- slops  have  been  to  a  large  extent 
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boiled  either  in  cooking  or  washing  processes,  and  are 
therefore  mainly  sterile  and  far  less  likely  to  contain 
noxious  germs  than  are  excremental  matters.  Their 
admission  to  a  stream  is  not  probably  fraught  with  any 
danger  to  the  riparians  lower  down.    This  stream  is  kept 
absolutely  free  from  accumulation  by  ducks,  which  are 
allowed  to  work  in  it,  and  are  most  useful  in  stirring  the 
bottom  and  keeping  it  bright.    Ducks  are  very  useful  as 
scavengers.    Although  the  house-slops  which  flow  into 
this  stream  are  as  nothing  when  compared  with  the  faecal 
matter  which  formerly  flowed  into  it,  I  am  nevertheless 
of  opinion  that  the  sanitary  authority  should  insist  upon 
these  slops  passing  through  some  filtering  medium  before 
being  admitted  to  a  public  watercourse.    Personally  I 
should  rejoice  to  receive  such  an  order,  because  it  would 
mean  that  the  authority  had  been  roused  to  a  sense  of  its 
duty  as  to  the  protection  of  its  natural  water-supplies. 
Public  authorities  are  ready  to  spend  large  sums  of 
(borrowed)  money  on  waterworks,  but  seldom  show  the 
least  desire  to  really  protect  the  purity  of  streams  and 
rivers.    As  a  matter  of  fact,  the  town  river  has  not  been 
*  dragged '  for  years,  although  this  is  a  necessary  process 
which  has  to  be  undergone  by  every  stream  which,  like 
the  Anton,  is  dammed  at  intervals  by  mills. 

Thus  far  it  will  be  observed  the  measures  taken  for 
the  sanitary  improvements  of  this  small  property  have 
been  (1)  the  abolition  of  all  w.c.s  and  privy  pits  ;  (2)  the 
daily  committal  of  all  excremental  refuse  to  the  earth ; 
(3)  the  replacing  of  underground  slop-drains  by  open 
gutters ;  and  (4)  the  opening  up  of  the  '  little  stream  ' 
and  the  removal  of  blockages. 

The  weak  point  in  all  these  arrangements,  which 
seemed  like  a  standing  reproach,  was  this,  that,  although 
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the  property  was  on  the  very  brink  of  a  sparkhng  river 
which  came  wehing  out  of  the  chalk  hills,  it  was  never- 
theless advisable  not  to  drink  the  local  water  but  to  ob- 
tain a  supply  from  the  water  company.  The  shallow  dip- 
wells  close  to  the  cottage  doors  were  obviously  so  liable 
to  contamination  that,  in  spite  of  the  repeated  assurance 
of  its  being  '  beautiful  water,'  common  prudence  made  it 
imperative  to  get  a  supply  from  another  source,  and  the 
*  laying  on  '  of  the  municipal  water  was  the  safest  and 
readiest  plan. 

The  reader  will  scarcely  need  to  be  reminded  that 
to  '  lay  on '  water  costs  money,  that  the  sum  paid  as 
'  water-rate '  is  not  inconsiderable,  that  it  has  to  be  paid 
in  the  case  of  cottages  by  the  landlord,  and  that  it  is 
not  always  easy  to  raise  the  rent  in  proportion.  Again, 
cottages  cannot  be  too  simple  in  construction,  and  all 
sanitary  fittings,  including  pipes,  taps,  &c.,  which  are 
sure  to  be  in  constant  need  of  repair,  add  to  those  ex- 
penses which  the  owner  is  bound  to  incur,  wdiether  or  no 
he  recover  them  from  the  tenant. 

We  all  need  to  be  reminded  that  if  we,  by  ignorance 
or  carelessness,  foul  the  water  which  is  beneath  our  feet, 
and  have  to  bring  water  from  a  distance,  the  cost  of 
living  is  thereby  increased,  rent  must  be  higher,  and  less 
of  the  wages  will  be  able  to  be  spent  in  food,  clothing,  or 
luxuries,  and  that  it  is  a  most  unthrifty  arrangement 
for  dwellers  in  a  place  where  the  potentialities  of  pure 
water  are  infinite  to  wilfully  foul  this  water,  and  go  to 
another  source  a  mile  distant,  and  90  ft.  below  the  sur- 
face. The  sum  paid  for  water  for  the  cottages  is  8  per 
cent,  of  the  gross  rental,  and  the  sum  paid  for  rates  and 
taxes  is  14  per  cent,  of  the  gross  rental. 

Shallow  wells  are  universally  regarded  in  these 
modern  days  as  dangerous  sources  for  water,  and  there 


300  ASSAYS  ON  RURAL  HYGIENE 


can  be  no  doubt  that  they  are  often  contaminated,  and 
have  been  a  frequent  cause  of  sickness. 

How  have  they  been  contaminated  ?  The  answer  to 
this  is  certain  and  most  important.  They  have  always 
been  contaminated  by  direct  inflow  of  filth  from  the  sur- 
face of  the  ground  in  which  they  are  dug,  or  by  the  leak- 
age of  cesspools  or  sewers  direct  into  the  well,  through 
fissures  in  the  soil  and  defects  in  construction. 

The  cause  of  the  fouling  of  shallow  wells  is  universally 
found  in  a  neighbouring  cesspool  or  sewer,  in  a  collection 
of  filth  which  has  been  mixed  with  water,  and  has  been 
put  into  the  barren  subsoil,  instead  of  being  thrown  upon 
the  surface,  to  be  dealt  with  by  the  fresh  air  and  the 
living  earth. 

Since  the  adoption  of  subterraneous  sewage  methods, 
the  fouling  of  surface  wells  has  become  so  common  that 
it  is  now  the  fashion  to  condemn  them.  The  wells  have 
already  had,  so  to  say,  to  give  way  to  the  sewer.  It  has 
been  the  repetition  of  the  wolf  and  the  lamb  of  sop's 
fable — the  sewer  fouls  the  well,  and  therefore  the  well  is 
abolished.  This  may  be  practical,  but  it  is  not  logical  or 
thrifty. 

If  the  subterraneous  collections  of  filth  were  abolished, 
and  if  our  surface  wells  were  properly  constructed,  we 
might  drink  of  them  with  perfect  safety  ;  for  it  is  well 
known  that  the  filtration  of  water  through  a  few  feet  of 
earth  deprives  it  of  organic  matter  with  a  completeness 
which  is  almost  absolute. 

I  determined  to  try  the  experiment  of  making  a 
shallow  well  in  the  centre  of  my  own  garden — a  garden, 
be  it  remembered,  which  is  rather  highly  manured  with 
human  excrement. 

The  well  is  in  the  centre  of  the  garden,  at  the  in- 
tersection of  two  paths  where  I  have  made  a  circular 
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clearance,  with  the  well  m  the  middle,  the  paths  passing 
round  it.  The  well  is  only  five  feet  deep,  and  the  water 
stands  at  a  depth  of  three  and  a  half  feet.  The  well  is 
completely  lined  with  large  concrete  pipes,  which  sink 
into  the  gravelly  soil  at  the  hottom,  and  project  rather 
more  than  a  foot  above  the  surface  of  the  ground,  so  as  to 
form  a  parapet.  The  junctions  of  these  concrete  pipes 
have  been  closed  by  cement,  and  the  space  outside 
the  pipes  (which  are  2  ft.  6  in.  in  diameter)  between 
them  and  the  soil  has  been  filled  in  with  solid  concrete. 
The  well  has  been  fitted  with  an  oaken  lid,  covered  with 
lead,  and  tarred  on  the  inside.  In  this  way  it  has  been 
made  impossible  for  any  water  to  enter  this  well,  except 
through  the  hottom.  The  sides  are  absolutely  impermeable 
to  the  very  bottom,  and  the  high  parapet  and  close- 
fitting  lid  effectually  prevent  the  entrance  of  rain  or 
surface  drainage.  In  order  to  draw  the  water  a  pump 
has  been  fixed,  a  leaden  pipe  from  which  enters  the  well 
through  a  hole  cut  in  the  concrete  sides.  This  hole  has 
been  carefully  closed,  and  the  waste  from  the  water 
which  is  pumped  is  taken  to  the  '  little  stream '  by  an 
iron  pipe  fifty  or  sixty  feet  long. 

Every  drop  of  water  which  enters  this  well  must 
have  filtered  through  at  least  five  feet  of  earth,  and, 
humanly  speaking,  it  should  be  impossible  for  germs  of 
disease  to  gain  access  to  it.  Within  the  limits  of  the 
garden  of  which  the  well  is  the  centre,  there  is  neither 
cesspool  nor  sewer,  nor  any  other  subterraneous  col- 
lection of  filthy  water,  and  any  short  cut  for  filth  from 
the  surface  by  cracks  or  fissures  in  the  soil  has,  by  the 
construction  of  the  well,  been  made  impossible. 

Inspection  is  easy,  and  it  is  possible  to  know  the  con- 
dition of  the  well  to  the  very  hottom  with  the  greatest 
ease.    Thorough  inspection  of  this  well  is  a  matter  of 
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minutes,  while  thorough  inspection  of  a  deep  well  is  a 
serious  matter,  and  is  practically  impossible  except  to 
experts.  With  deep  wells  sunk  in  the  chalk,  or  any  other 
porous  soil,  there  is  always  a  risk  of  contamination  by 
cesspools,  sewers,  or  other  similar  subterraneous  arrange- 
ments, the  contents  of  which  may  leak  into  the  well 
through  fissures  in  the  soil.  One  might  almost  say  that 
the  danger  of  fissures  invading  the  sides  of  a  well  is 
in  proportion  to  its  depth.  One  may  certainly  say  that 
no  well  sunk  in  a  porous  soil  can  possibly  be  safe,  if 
there  be  sewers  or  cesspools  in  its  neighbourhood,  unless 
it  have  an  impermeable  lining  reaching  to  the  very 
bottom. 

If  filthy  water  were  put  upon  the  surface  of  the 
ground,  all  wells,  deep  or  shallow,  which  were  properly 
protected  from  surface  drainage  would  be  safe.  If  there 
be  sewers  or  cesspools  in  the  neighbourhood  of  a  well, 
such  well  cannot  be  safe,  be  it  shallow  or  deep.  It 
cannot  be  too  strongly  insisted  upon  that  the  fouling 
of  wells  is  due  entirely  to  our  unscientific  methods  of 
treating  filth. 

The  only  difficulty  which  has  been  experienced  with 
the  author's  well  is  to  keep  insects  out  of  it ;  spiders, 
wood-hce,  earwigs,  &c.  finding  their  way  beneath  the 
crevices  of  the  lid,  and  this  in  spite  of  tarring  the  inside. 
This  invasion  by  a  few  insects  is  unimportant  from  a 
sanitary  point  of  view,  but  it  obviously  interferes  with 
the  value  of  any  bacteriological  examination.  I  am  un- 
willing to  seal  the  well  up,  because  thereby  I  should  lose 
the  power  of  examination  and  inspection. 

In  conversation  with  Professor  Frankland  I  explained 
the  circumstances  of  this  well  to  him,  and  he  most  kindly 
offered  to  make  a  chemical  examination.  I  need  hardly 
say  that  I  accepted  this  kind  offer,  and  accordingly,  in 
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April  1892,  I  sent  a  sample  of  water  to  the  Professor  and 
in  due  course  received  his  analysis  and  report. 
The  latter  was  as  follows  : — 

'  This  water  contains  a  large  amount  of  saline  matters 
in  solution  and  is  very  hard. 

*It  is  orcicinically  very  pure  '  (the  italics  are  my  own), 
*  but  it  exhibits  strong  evidence  of  having  been  in  contact 
with  animal  matter  (previous  animal  contamination), 
and  would  on  this  account  be  condemned  for  dietetic 
use.' 

This  letter  was  accompanied  by  a  printed  circular  of 
which  it  is  necessary  to  give  one  paragraph  that  the 
reader  may  fully  comprehend  the  whole  question  : — 

'  The  column  headed  "  Previous  Sewage  or  Animal 
Contamination  "  in  the  accompanying  analytical  table  ex- 
presses, in  terms  of  average  London  sewage,  the  amount 
of  animal  matter  wdth  which  100,000  lb.  of  such  water 
was,  at  some  time  or  other,  contaminated.  Thus 
100,000  lb.  of  the  water  of  a  shallow  well  at  Andover  had 
been  polluted  with  an  amount  of  animal  matter  equal 
to  that  contained  in  5,100  lb.  of  average  London  sewage. 
So  far  as  chemical  analysis  can  show,  the  whole  of  this 
animal  matter  had  been  oxidised  and  converted  into 
mineral  and  innocuous  compounds  at  the  time  the 
analysis  was  made ;  there  is,  however,  always  a  risk  lest 
some  portion  (not  detectable  by  chemical  or  microscopical 
analysis)  of  the  noxious  constituents  of  the  original 
animal  matters  should  have  escaped  that  decomposition 
which  has  resolved  the  remainder  into  innocuous  mineral 
compounds.  But  this  evidence  of  previous  contamination 
implies  much  more  risk,  when  it  occurs  in  water  from 
rivers  and  shallow  wells,  than  when  it  is  met  with  in  the 
water  of  deep  wells  or  of  deep-seated  springs.' 

That  the  water  was  organically  very  lyure  was  highly 
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satisfactory,  and  its  condemnation  for  dietetic  purposes 
no  more  than  was  to  be  expected,  and  Dr.  Frankland 
clearly  could  not  avoid  condemning  such  water  taken,  as 
he  had  been  informed,  from  a  shallow  well  in  the  centre 
of  a  garden  which  received  large  quantities  of  human 
excrement. 

From  the  above  document,  however,  it  is  clear  that 
the  well  was  condemned  on  account  of  its  shallowness 
and  situation,  and  not  on  the  merits  of  the  analysis.  It 
is  the  almost  invariable  custom  of  analysts  to  condemn 
such  water,  but,  nevertheless,  I  should  have  no  hesitation 
in  using  the  water  of  this  particular  well  (1)  because  it  is 
easy  of  complete  inspection,  (2)  because  there  is  neither 
sewer  nor  cesspool  within  reach  of  it,  and  (3)  because 
the  water  is  bright  and  palatable  and  is  pronounced  as 
*  organically  very  pure.' 

For  the  purposes  of  the  argument  three  analyses 
made  by  Professor  Frankland  have  been  placed  in  juxta- 
position. 

The  first  is  that  of  water  taken  from  a  deep  well 
belonging  to  the  Kent  Water  Company. 

The  second  is  from  the  shallow  well  in  the  author's 
garden  at  Andover. 

The  third  is  from  the  deep  well  formerly  belonging 
to  the  water  company  at  Andover. 

The  first  of  these  waters  is  praised  for  its  excellent 
quality  and  very  high  degree  of  organic  purity ;  the 
second,  though  'organically  very  pure,'  is  condemned  as 
unfit  for  dietetic  use,  while  the  third  is  of  *  excellent 
quality  for  dietetic  purposes,'  and  '  well  suited  for  the 
supply  of  a  town.' 

A  close  examination  of  the  figures  shows  that  the 
third  water  is  probably  the  best,  notwithstanding  its 
*  slight  turbidity '  and  its  relatively  larger  amounts  of 
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organic  carbon  and  organic  nitrogen.  The  other  two 
waters  (the  deep  Kent  and  shallow  Andover)  are  not  at 
all  unlike  in  composition,  and  examination  of  the  figm^es 
only  would  render  it  difficult  to  say  which  v/as  the  better. 


Three,  Analyses  of  Water  by  Dr.  Franklancl,  with  Remarks^ 
In  parts  per  100,000 


Total  solid 
j       matter  j 

Organic 
carbon 

Organic 
nitrogen 

Ammonia 

N.  as  nitrates 
and  nitrites 

Total  com- 
bined N. 

Previous  sew- 
age or  animal 
contamination 

Chlorine 

'9: 

H  § 

'Deep  Well  of 

the  Kent  Com- 

pany. June 

23,  1892 

40-80 

-038 

-010 

0 

•494 

•504 

4,6202 

2^4 

28^4 

3  Shallow  Well, 

Andover.  Apr. 

1892  . 

37-60 

-054 

-008 

0 

-542 

•550 

5,100 

1^9 

27-8 

*  Deep  Well,  An- 

dover. June 

12,  1875 

28-28 

-106 

•031 

0 

•444 

•475 

4,120 

1^25 

22^1 1 

'  'Excellent  qiiality  for  dietetic  use.'  'Especially  distinguished  for  its  very  high 
degree  of  organic  purity.'    (Keport  to  Registrar-General,  June  30,  1892.) 

^  This  figure  is  not  given  by  Dr.  Frankland,  but  has  been  calculated  by  the  Author 
from  the  amount  of  N.  as  nitrates  and  nitrites. 

■■'  '  Clear.  Organically  very  pure,  but  it  exhibits  strong  evidence  of  having  been  in 
contact  with  animal  matter  (previous  animal  contamination),  and  would  on  this  account 
be  condemned  as  unfit  for  dietetic  use.'    (Letter  to  the  Author,  May  13,  1892.) 

*  Slightly  turbid,  wholesome,  palatable,  and  of  excellent  quality  for  dietetic  purposes. 
As  it  is  derived  from  a  deep  well,  the  evidence  of  previous  animal  contamination  which 
it  exhibits  may  be  safely  disregarded.  The  hardness  Is  rather  less  than  that  of  chalk 
waters  generally.  It  is  well  suited  for  the  supply  of  a  town.  (Letter  to  Secretary  of 
Andover  Water  Company,  June  12,  1875.) 

This  term, '  previous  sewage  or  animal  contamination,' 
seems  to  me  rather  a  misleading  one  (not  to  say  terrify- 
ing). The  surface  of  the  earth  is  the  common  receptacle 
of  dead  organic  matter  of  all  kinds,  and  rain  passing 
through  the  upper  layers  of  the  soil  must  dissolve  the 
nitrates  which  are  formed  in  these  upper  layers  and  carry 
them  through  to  the  deeper  ones.  For  the  purpose  of 
converting  organic  matters  into  nitrates  the  first  few 
inches  of  the  soil  (owing  to  the  access  of  air  and  a 
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plentiful  supply  of  microbes)  is  of  more  value  than  all  the 
rest,  and  if  filthy  water  escape  the  action  of  the  upper 
layers  it  may  travel  for  any  distance  without  being 
nitrified.  The  cases  of  the  Dudlow  Lane  well  at  Liverpool 
(p.  198)  and  the  typhoid  epidemics  at  Lausen  (p.  190)  and 
Worthing  (p.  194)  may  be  studied  in  this  connection. 

The  nitrifying  power  of  the  soil  increases  apparently 
with  cultivation,  and  there  is  good  reason  to  believe  that 
the  nitrifying  power  of  humus  is  proportioned  to  the 
degree  of  high  cultivation  to  which  it  is  brought.  If, 
however,  filthy  water  be  allowed  to  escape  the  action  of 
the  upper  actively  nitrifying  layers,  and  be  conducted  by 
pipes  beyond  the  reach  of  them,  as  is  the  unscientific 
custom  of  to-day,  it  is  very  doubtful  if  proper  nitrifica- 
tion is  ever  attained.  The  nitrates  in  solution  show  that 
organic  matter  has  been  nitrified  and  rendered  harmless, 
and  it  is  difficult  to  understand  why  they  should  be  a 
sign  of  danger  in  shallow  wells  and  lose  such  significance 
in  deeper  wells,  notwithstanding  the  fact  that  the  deeper 
layers  of  the  earth  have  but  little  action  on  organic  mat- 
ter. If  dangerous  filthy  water  has  managed  to  leak  five 
feet  through  the  earth  without  undergoing  any  nitrifica- 
tion, it  would  experience  no  difficulty  in  trickling  in  the 
same  condition  for  the  next  500  or  1,000  feet,  and  the 
deeper  it  gets,  the  less  likelihood  is  there  of  nitrification 
taking  place. 

While,  undoubtedly,  we  want  evidence  of  'present 
sewage  contamination,  it  is  difficult  to  see  the  bearing 
upon  dietetic  value  of  previous  sewage  contamination. 
The  fact  that  saltpetre  owes  its  origin  to  the  fermenta- 
tions of  a  dung-heap  in  no  way  affects  its  wholesomeness. 

While  freely  admitting  that,  under  conditions  commonly 
existing,  shallow  wells  are  dangerous  sources  of  water- 
supply,  one  must  insist  that  the  danger  is  entirely  due  to 
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Water-carried  sewage  leaking  from  sewers  or  cesspools,  and 
one  must  have  considerable  doubt  whether  deep  wells  are 
so  uniformly  safe  as  is  generally  supposed,  because  filthy 
water  having  escaped  the  action  of  the  upper  layers  of 
the  soil  stands  little  chance  of  nitrification  in  the  deeper 
layers.  Dr.  Kenwood,  of  the  Hygienic  Laboratory,  Uni- 
versity College,  has  kindly  made  two  analyses  of  this 
water  which  do  not  materially  differ  from  that  of  Pro- 
fessor Frankiand.  Dr.  Kenwood,  however,  regards  the 
water,  judged  on  the  merits  of  its  analysis,  as  a  '  fair 
water,'  and  reasonably  safe. 

To  go  back  to  the  lesson  which  is  taught  by  this  gar- 
den at  Andover.  The  excrement  of  over  100  people  is 
buried  daily  in  little  more  than  an  acre  of  ground  with 
horticultural  results  distinctly  above  the  average.  The 
slop-water  runs  in  open  gutters  to  an  open  stream  ;  there 
is  not  a  single  underground  sewer-pipe,  drainage-pipe,  or 
cesspool  upon  the  premises.  A  shahow  well  sunk  in  the 
centre  of  the  garden  yields  water  which  is  '  organically 
very  pure,'  and  which,  personally,  I  should  not  fear  to 
use  for  dietetic  purposes. 

Here  we  have  the  complete  circle  of  changes — the  right 
use  of  refuse  leading  to  the  profitable  production  of  food 
without  causing  any  danger  to  the  water.  In  low-lying 
villages  the  best  source  of  water  is  probably  to  be  found 
in  properly  eonstructed  surface  wells,  provided  there  be 
no  sewers  or  cesspools,  and  slops  run  in  open  channels 
on  the  surface  of  the  ground,  and,  of  course,  away  from 
the  wells. 

The  bacteriological  examination  of  the  waiter's  shallow 
well  has  been  so  far  satisfactory.  Dr.  Sims  Woodhead 
has  been  most  kind  in  supplying  the  necessary  cultivating 
media  and  apparatus  from  the  laboratory  of  the  Eoyal 
College  of  Physicians  and  Surgeons,  and  the  examination 
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has  been  made  twice.  The  inoculation  of  the  gelatine 
plates  was  made  by  the  author  on  the  spot.  On  the  first 
occasion  the  well  was  new,  and  debris  of  all  kinds  had 
been  dropped  into  it  and  the  water  had  been  stirred 
up.  There  were  found  some  700  growths  per  c.c,  and 
nine  species,  among  which  mucors  largely  predominated. 
This  examination  scarcely  merits  to  be  recorded,  because 
the  circumstances  were  obviously  unfair.  On  the  second 
occasion,  in  July,  there  were  found  only  eight  growths 
per  c.c,  and  only  three  species  could  be  made  out.  This 
amounts  to  practical  purity  ;  for  it  must  not  be  forgotten 
that  the  pump  through  which  the  water  is  drawn  stands 
in  the  open  air,  and  that  it  has  not  yet  been  found 
possible,  as  has  been  said,  to  prevent  sundry  small 
insects  from  finding  their  way  round  the  rim  of  the  well- 
cover. 

This  freedom  from  bacteria  might  have  been  safely 
predicted,  for  it  has  been  absolutely  established  that 
humus  is,  as  a  filter  for  bacteria,  quite  unsurpassed. 
The  clearness  and  brightness  of  this  water  are  absolute, 
and  when  the  well  was  last  inspected  (September  1894), 
every  stone  on  the  bottom  was  clearly  visible,  and  no 
appreciable  sediment  of  any  kind  had  taken  place. 

In  the  '  Annual  Summary  of  Births,  Deaths,  and 
Causes  of  Death  in  London  and  other  great  towns,  1893,' 
Professor  E.  Frankland  makes  some  most  interesting 
remarks  on  the  condition  of  the  London  water-supply. 
Professor  Frankland's  observations  in  1893  are  strongly 
confirmatory  of  analogous  observations  made  in  Germany 
(by  Koch  and  others)  and  in  America  (by  the  Massa- 
chusetts Board  of  Health),  that  the  purification  of  foul 
liquids  by  filtration  is  a  biological  process  and  not  a 
merely  mechanical  process.  Dr.  Frankland's  bacterio- 
scopic  observations  show  that  a  cubic  centimetre  of 
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Thames  water  before  filtration  contains  (on  an  average 
for  the  year)  some  5,000  microbes  ;  the  maxima  occurring 
in  February  and  October  when  the  river  was  in  flood 
when  the  number  exceeded  13,000.  Downward  filtration 
through  sand  removed,  on  an  average,  98  per  cent,  of 
the  contained  microbes,  so  that  the  water  delivered  to 
the  houses  was  in  a  condition  of  considerable  bacterial 
purity. 

Dr.  Frankland  adopts  unreservedly  the  views  put 
forward  by  Koch  that  the  bacterial  efficiency  of  sand- 
filtration  depends,  to  a  very  large  extent,  upon  the  forma- 
tion of  a  thin  film  upon  the  surface  of  the  sand,  derived 
from  subsidence  of  suspended  particles  in  the  raw  water 
supplied  to  the  filters.  This  film  forms  a  nidus  for,  and 
becomes  thickly  populated  with,  microbes  which,  in  all 
probability,  aid  materially  in  the  purification  of  the  water 
passing  through  the  filter.  This  film  should  therefore 
be  removed  as  seldom  as  possible,  consistent  with  the 
passage  of  sufficient  water  through  the  filter.  New  filters 
and  thoroughly  washed  filters  are  very  ineflfective  for  a 
considerable  time. 

Further,  the  efficiency  of  sand-filtration  does  not  seem 
to  depend  upon  the  thickness  of  the  sand-filters.  Water 
which  had  passed  through  filters  a  little  over  two  feet  in 
thickness  was  as  free  from  bacteria  as  that  which  had 
passed  through  filters  of  twice  the  thickness.  It  seems 
important,  however,  that  the  rate  of  filtration  should  be 
uniform  and  that  the  maximum  rate  should  not  exceed 
four  inches  or  about  two  gallons  per  hour  per  square  foot 
of  surface. 

The  fact  that  the  purification  of  waiter  is  eftected  by 
a  living  film  on  the  top  of  the  filters  is  calculated  to 
impress  one  with  the  potency,  to  this  end,  of  the  '  living 
earth '  with  which  we  are  fortunately  on  all  sides  sur- 
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rounded,  and  must  cause  us  to  reconsider  the  value  of 
surface  wells,  provided  these  be  properly  protected  from 
surface  contamination. 

During  the  year  1893,  the  Southwark  Water  Company 
drew  some  of  its  supply  'from  the  gravel  flanking  the 
Thames  near  the  company's  works  at  Hampton,'  and 
the  result  of  the  bacterioscopic  examination  of  this 
water  by  Dr.  Frankland  is  most  interesting.  In 
February  1893,  when  the  raw  Thames  water  contained 
13,947  microbes  per  c.c,  the  water  pumped  from  the 
gravel  contained  only  twenty  microbes  per  c.c.  On  the 
4th  of  February  three  filters  belonging  to  the  Southwark 
Company  had  been  supplied  for  four  days  with  gravel 
water  exclusively,  and  it  was  found  that,  whereas  the 
gravel  water  as  it  flowed  on  to  the  three  filters  con- 
tained only  twenty  microbes  per  c.c,  the  effluent  water 
from  the  three  filters  contained  66,  62,  and  54  microbes 
per  c.c.  respectively. 

It  is  not  only  the  vital  and  biological  condition  of 
humus  which  makes  it  such  a  good  filter,  but  its 
mechanical  condition  also.  Weil-tilled  humus  is  loose, 
porous,  and  crumbly,  and  it  is  not  liable  to  have  danger- 
ous cracks  or  fissures  formed  in  it  as  the  result  of  drought 
and  heavy  rain.  The  surface  of  well- tilled  land  soon 
adjusts  itself  to  the  pressure  of  water  falling  upon  it, 
and  it  is  hardly  conceivable  that  filth  can  make  a  '  short 
cut '  into  a  well  properly  made  and  with  cultivated  sur- 
roundings. The  best  surrounding  for  a  well  is  probably 
turf,  and  the  next  best  is  well-tilled  humus. 

No  well,  be  it  deep  or  shallow,  can  be  always  safe 
unless  it  be  properly  looked  after  and  receive  intelligent 
attention.  The  old-fashioned  dip-well,  without  parapet, 
surrounded  by  coarse  pitching  and  sour-smelling  puddles, 
where  filthy  water  is  thrown  day  after  day,  must  get 
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fouled,  and  those  who  drmk  of  it  do  not  deserve  to  escape 
the  penalties  of  their  neglectful  carelessness. 

It  is  very  important  that  the  waste  water  from  a 
well  be  conducted  to  a  safe  distance.  The  constant  drip 
of  water  in  the  same  place  day  after  day  is  sure  to  wear 
a  channel  along  the  course  of  pipes  or  brickwork,  and  in 
this  way  a  short  cut  by  which  filth  may  reach  the  well 
will  certainly  in  process  of  time  be  made.  It  is  the  con- 
stant delivery  of  liquid  filth  day  after  day  in  the  same 
place  which  constitutes  the  danger  of  cesspools  and 
sewers,  for  directly  a  leakage  is  made  it  is  bound  to 
travel  steadily  along  the  path  of  least  resistance.  Those 
who  wish  to  be  safely  guarded  against  leakages  of  this 
kind  must  be  careful  never  to  throw  their  slop-water  for 
many  days  together  in  the  same  place.  In  sewers  and 
cesspools  we  are  apt  to  get  a  column  of  water  capable  of 
exercising  no  little  pressure,  which,  of  course,  increases 
the  danger  from  leakage  almost  infinitely.  It  must 
never  be  forgotten  that  filth  in  a  cesspool  underground 
and  filth  deposited  on  the  surface  of  the  ground  are  in 
totally  different  conditions,  both  vital  and  physical.  On 
the  surface  those  chemical  and  biological  processes 
which  constitute  our  protection  are  forwarded,  and  the 
dangerous  pressure  of  a  column  of  water  is  impossible. 
In  a  cesspool  nitrification  is  delayed,  and  it  is  almost 
certain  that  sooner  or  later  the  pressure  of  the  fluid  will 
cause  an  irruption  w^hich  must  in  time  worm  a  passage 
to  the  nearest  water  source. 
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CHAPTEE  XI 

PEBSONAL  EXPEBIENCES  IN  A  LONDON 
SUBUBB 

In  the  year  1887  the  writer  supplemented  his  profes- 
sional residence  with  a  country  cottage  in  a  suburb  in 
the  Thames  Valley. 

The  cottage  selected  was  a  '  villa '  of  the  commonest 
cockney  type,  abominably  planned  and  abominably 
built,  but  not  much  worse  than  its  neighbours.  The 
attraction  lay  in  the  fact  that  all  its  windows  looked 
south  or  east ;  that  from  its  windows  one  commanded  a 
view  of  an  attractive  rural  district ;  and  that  the  villa 
had  a  garden  of  a  quarter  of  an  acre,  very  picturesque 
and  well  exposed  to  the  sun. 

This  little  house  drew  its  water  from  a  private  well, 
and  drained  through  a  grating  in  the  ground  which  pre- 
sumably took  the  sewage  somewhere,  but  no  one  could 
tell  where  that  somewhere  was,  and  no  little  difficulty 
was  experienced  in  finding  the  inevitable  cesspool.  The 
W.C.,  wedged  into  a  recess  close  to  the  kitchen  door, 
was  absolutely  dark  and  without  ventilation,  except  into 
the  house.  Although  this  house  was  not  the  author's 
property,  the  owner  allowed  him  to  carry  out  his  ideas 
and  so  rearrange  matters  that  all  refuse  should  be  re- 
turned to  the  soil  without  the  intervention  of  sewer  or 
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cesspool.  It  must  be  remembered  that  the  design  of 
the  house  was,  so  to  say,  a  fixed  quantity,  bad  but 
unalterable,  and  the  plans  adopted  were  merely  make- 
shifts, and  such  as  proved  feasible  under  the  circum- 
stances. 

The  old  w.c.  was  routed  out  with  its  pan,  levers, 
cistern,  and  pipes,  and  the  cesspool  was  emptied  and 
abolished.  An  e.g.  was  erected  just  beyond  the  limits  of 
the  house.  The  contents  of  the  e.g.  are  buried  every 
day  just  beneath  the  surface,  and  thus  the  question  of 
excrement  disposal  was  easily  settled. 

Next  as  to  the  bestowal  of  slops :  {a)  kitchen-slops, 
(jS)  bedroom-slops  (soapy  water  and  urine),  and  (c)  the 
waste  of  a  big  fixed  bath  holding  about  thirty  gallons. 

The  kitchen  sink  was  so  placed  that  its  waste-pipe 
could  not  reach  the  outside  of  the  house  without  being 
placed  beneath  the  floor,  and  therefore  the  receptacle 
for  this  waste  had  to  be  sunk  in  the  ground.  A  gal- 
vanised iron  '  copper  '  with  spherical  bottom  is  used  for 
this  purpose,  and  this  is  emptied  every  day  and  put  to 
the  shrubs  or  wherever  it  may  be  wanted.  This  is  done 
by  the  lad  who  cleans  the  boots  &c.,  and  takes  four 
minutes  at  the  most.  It  has  been  done  by  a  succession 
of  lads,  and  no  difficulty  has  ever  arisen.  There  is  no 
smell,  no  unsightly  appearance,  and  this  waste  water  has 
proved  very  fertilising.  At  intervals  the  receptacle  for 
the  kitchen-slops  is  scoured  and  polished  with  sand- 
paper. If  it  had  been  possible  to  obtain  a  fall  for  the 
kitchen  waste,  it  might  have  been  feasible  to  empty  it 
by  turning  a  tap  instead  of  by  a  dipper,  and  thus  some 
time  would  have  been  saved ;  but  in  practice  the  neces- 
sity of  dipping  has  proved  to  be  no  hindrance  to 
efficiency,  and  the  shape  of  the  receiver  lends  itself  to 
cleanliness.    Experience  leads  one  to  say  that  kitchen- 
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slops  should  always  receive  independent  treatment.  Of 
all  the  house-slops  they  are  infinitely  the  most  con- 
centrated, and  contain  a  large  amount  of  grease  and 
suspended  matter,  so  that  in  arranging  for  their  disposal 
the  constant  shifting  of  the  spot  on  which  they  are  de- 
posited is  of  importance. 

For  the  disposal  of  the  bedroom-slops  the  following 
method  was  adopted :  A  sink  was  placed  outside  one  of 
the  upper  windows.  This  sink  has  the  appearance  of, 
and  is  indistinguishable  from,  a  flower-box,  and  is,  in 
fact,  used  as  such.  From  this  descends  a  l|-in.  zinc 
pipe  (without  trap  of  any  kind)  on  to  the  surface  of  the 
soil,  the  total  fall  being  about  eleven  or  twelve  feet.  This 
pipe  is  freely  exposed  to  the  air  in  its  entire  length,  and 
passes  across  the  roof  of  an  outhouse  to  reach  its  desti- 
nation on  the  ground.  The  slops  are  received  on  an 
ordinary  garden  bed  adjoining  the  north  wall  of  the 
premises  (i.e.  the  wall  with  southern  aspect).  This  bed 
was  deeply  trenched  in  1887,  and  at  the  bottom  was 
placed  all  the  rubbish  that  could  be  found  in  order  to 
give  good  bottom  drainage.  On  the  surface  was  arranged, 
in  a  straight  line  and  parallel  to  the  wall,  and  about  four 
feet  from  it,  a  few  lengths  of  old  zinc  guttering  which 
happened  to  be  at  hand,  through  some  of  which  at  inter- 
vals rough  holes  were  knocked  with  a  pointed  coal  ham- 
mer. The  end  of  the  delivery-pipe  is  laid  in  this  zinc 
gutter,  and  thus  the  slop-water  is  guided  in  the  right 
direction.  The  size  of  the  bed  thus  roughly  '  laid  out ' 
for  the  reception  of  the  slops  is  three  yards  broad  by  nine 
yards  in  length,  or  twenty-seven  square  yards  in  all. 
The  soil  is  a  stiff  loam  lying  over  brick  earth.  The  whole 
arrangement  was  experimental,  and  was  done  with  the 
roughest  materials,  because  the  writer  felt  he  had  his 
experience  to  gain,  and  as  his  possible  failures  would 
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have  to  be  paid  for  by  himself,  and  not  by  his  brother- 
ratepayers,  he  moved  with  caution. 

There  has  been  no  trouble  of  any  kind  with  this 
simple  arrangement,  no  smell,  no  sloppiness  ;  and  during 
the  severe  winter  of  1890-91  the  slop- water  ran  away 
and  soaked  into  the  earth  with  as  much  readiness  as  it 
does  at  midsummer.  There  are  no  traps,  and,  the  fall 
being  considerable,  water  cannot  freeze  in  the  pipe  ;  with 
the  pipes  arranged  outside  the  house,  it  is  impossible  to 
have  any  '  traps,'  and  that  is  a  distinct  gain.  The  whole 
arrangement  is  now  covered  with  creepers  and  hidden 
from  view. 

A  similar  plan  has  been  adopted  with  the  waste  of 
the  fixed  bath.  A  zinc  pipe  (without  traps)  has  been 
conducted,  by  means  of  a  rustic  ornamental  arch,  across 
the  path  surrounding  the  house,  and  this  delivers  on 
to  the  surface  of  the  ground  and  pours  the  water  into 
a  gutter  scraped  in  the  soil  with  a  hoe,  and  running 
through  a  bed  of  shrubs  (privet,  hollies,  yew,  aucubas 
and  laurels).  The  gutter  wants  occasional  clearing  with 
a  hoe  or  rake,  and  the  shrubs  nearest  the  water  need 
more  pruning  than  their  neighbours,  but  no  trouble  has 
yet  arisen  with  this  simple  contrivance,  which  is  in  the 
front  of  the  house,  a  few  feet  from  the  parlour  window, 
and  between  it  and  the  road.  The  soil  is  a  thirsty  one, 
and  when  the  plug  of  the  bath  is  pulled  up  the  gutter 
fills,  and  two  minutes  later  the  thirsty  earth  has  sucked 
up  every  particle  of  the  water.  This  gutter  is  about 
fifteen  feet  in  length. 

When  this  arrangement  was  planned,  I  was  warned 
that  soapsuds  and  urine  was  a  combination  so  prone 
to  foulness,  that  it  would  be  impossible  to  treat  it  above 
ground.  More  than  one  distinguished  sanitarian  has 
visited  the  author's  cottage  and  has  applied  his  nose  to 
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the  sink  upstairs  and  the  gutter  in  the  garden,  with 
the  verdict  that  both  are  absolutely  and  perfectly  sweet. 
The  reason  of  this  is  that  there  is  free  access  of  air  and 
no  stagnation.  While  experimenting  on  the  immediate 
filtration  of  bedroom-slops  I  tried  an  arrangement  which 
necessitated  some  stagnation,  and  immediately  the  mix- 
ture became  foul.  A  trap  which  is  an  arrangement  for 
causing  stagnation  is  always  liable  to  be  foul.  As  both 
ends  of  my  waste-pipe  terminate  in  the  open  air,  no 
traps  are  necessary  ;  and  as  a  trap  is  merely  a  cesspool 
in  miniature,  this  is  a  great  gain.  This  arrangement 
(October  1894)  still  continues,  but  the  channel,  seven 
yards  long,  which  was  first  constructed  has  been  moved 
to  a  more  convenient  spot  beneath  a  privet  hedge,  where 
it  does  not  (as  it  formerly  did)  interfere  with  the  tillage 
and  cropping  of  that  ground  which  has  the  best  aspect 
in  the  garden. 

This  is  a  very  simple  history  of  a  common  cockney 
villa,  such  as  a  clerk  with  300/.  or  400Z.  a  year  might 
very  well  occupy,  and  of  which  there  are  thousands  in 
this  district.  It  is  rated  at  38L,  and  the  whole  of  its 
bedroom-slops  are  disposed  of  in  two  gutters,  one  of 
which  is  nine  and  the  other  five  yards  long,  while  the 
kitchen- slops  are  given  to  the  shrubs,  w^hich  make  a 
brave  show  in  consequence  in  the  summer.  Of  the 
quarter  of  an  acre  of  garden  only  a  very  few  square  yards 
are  absolutely  needed  for  refuse  utilisation  and  disposal, 
and  were  the  material  to  be  used  ten  or  twenty  times  as 
great  there  would  be  no  difficulty.  We  habitually  drink 
the  water  from  the  surface  well,  which,  although  hard, 
runs  no  risk  of  contamination.  For  the  fixed  bath  we 
have  the  w^ater  of  the  Grand  Junction  Company  in  order 
to  save  the  necessity  of  a  special  cistern  and  the  labour 
of  pumping. 
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The  arrangements  which  have  been  described  are 
very  simple,  but  simple  as  they  are  they  require  some 
attention  in  the  way  of  clearing  away  dead  leaves  or 
other  debris  which  may  arrest  the  current  of  the  water. 
If  anything  goes  amiss  with  these  simple  contrivances  it 
becomes  evident  instantly,  and  a  rake  or  garden  trowel 
is  the  only  implement  necessary  for  rectification.  To 
persons  who  have  grassland  and  who  keep  a  big  staff  of 
servants  the  disposal  of  house-slops  can  cause  no  diffi- 
culty. I  have  been  at  some  pains  to  show  how  there  is 
no  difficulty  in  houses  of  the  most  modest  type. 

It  is  some  satisfaction  to  feel  that  one  lives  in  a  house 
without  sewer  or  cesspool  and  with  no  putrefying  collec- 
tions of  filth  beneath  the  surface  of  the  ground.  It  is 
some  satisfaction  to  feel  that  the  refuse  of  your  house  is 
neither  a  source  of  annoyance  to  yourself  nor  of  danger 
to  your  neighbour,  to  feel  that  there  is  one  house  at  least 
in  the  district  (how  many  more  are  there?)  which 
sends  no  filthy  water  to  the  river,  and  the  sanitation  of 
which  is  no  expense  to  the  ratepayers  and  a  profit  to 
yourself. 

The  reader  needs  to  be  informed,  however,  that  he 
has  very  little  liberty  in  sanitary  matters,  and  that  it  is 
dangerous  to  spend  much  money  upon  any  system 
unless  it  be  that  particular  system  which  happens  to  be 
in  fashion  and  which  has  received  the  sanction  of  the 
local  authorities,  and  which  the  local  authorities  have 
power  to  comijd  one  to  adopt. 

The  suburban  district  in  which  the  writer's  cottage 
is  situated  contains  26,000  inhabitants  and  7,000  acres 
of  land,  the  chief  industry  is  market  gardening,  and 
there  are  very  few  houses  without  gardens  or  ample  cur- 
tilage. Of  course  the  district  fouls  the  Thames.  People 
have  been  permitted  to  send  their  filth  into  the  Thames, 
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and  it  is  noteworthy  that  about  the  worst  offender  in 
this  respect  was  a  large  building  estate  covered  with 
high-class  houses,  which  is  enclosed  by  gates  and  fences 
and  has  retained  its  autonomy  with  regard  to  its  roads. 
Why  this  wealthy  estate  should  not  have  been  compelled 
to  deal  with  its  own  filth  it  is  difficult  to  conceive.  To 
have  done  so  would  have  been  easy,  because  the  filth  is 
not  mixed  with  trade  refuse  of  any  kind. 

But  such  matters  nowadays  are  never  dealt  with 
piecemeal,  and  the  ratepayer  gets  imbued  with  the  notion 
that,  although  he  is  too  lazy  or  ignorant  to  deal  with  his 
own  small  amount  of  refuse  satisfactorily,  he  and  his 
fellow-ratepayers  will  be  able  to  deal  satisfactorily  with 
any  amount  when  their  heads  are  put  together  and  they 
become  a  '  board.' 

They  have  only  to  cast  their  eyes  at  London  and 
many  places  in  the  neighbourhood  to  know  how  insu- 
perable are  the  difficulties  of  dealing  with  sewage  on  a 
large  scale,  how  insurmountable  are  the  chemical  diffi- 
culties, and  how  well-nigh  impossible  it  is  to  get  the 
engineering  arrangements  (which  are  mainly  out  of 
sight)  properly  carried  out  by  the  contractors. 

However,  it  goes  without  saying  that  this  district 
adopted  a  large  sewage  scheme  which  involved  the 
taking  of  pipes  in  many  instances  along  hundreds  of 
yards  of  road  in  order  to  reach  the  doors  of  houses 
standing  in  isolated  positions  and  surrounded  by  acres 
of  market-garden  ground.  The  roads  were  soon  '  up ' 
for  the  sewers,  and  eventually  miles  of  pipes  were  laid 
and  '  sewage  works  '  were  erected,  the  whole  costing,  so 
it  is  said,  about  120,000L  This  figure  is  doubtful, 
because  the  author  does  not  remember  ever  receiving  a 
detailed  statement  of  the  cost  in  which  the  ratepayers 
had  been  involved. 
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It  may  be  ^Yell  to  state  that  the  raison  (Vctre  of  these 
huge  works  was  not  the  improvement  of  the  pubHc 
health  of  the  district,  but  merely  the  stopping  of  the 
pollution  of  the  Thames.  The  thing  was  done,  and  the 
domestic  refuse  of  26,000  people  was  mixed  with  the 
trade  refuse  of  the  district,  including  the  waste  from  a 
big  brewery,  a  dye-works,  and  a  soap-works,  and  this  was 
taken  to  one  spot. 

'  What  are  you  going  to  do  with  your  sewage  ?  '  I 
asked  of  a  local  magnate  one  day  in  the  train. 

'  A.  process,'  was  the  reply. 

'  Which  ?  '  I  asked. 

'  Oh,  I  don't  know  ;  there's  hundreds  of  'em.' 

This  answer  probably  gives  a  fair  idea  of  the  know- 
ledge of  the  sewage  question  which  is  possessed  by  the 
average  vestryman,  who  merely  sees  that  a  great  scheme 
is  '  good  for  trade,'  and  especially  good  for  the  jerry 
builder,  who  invariably  follows  a  line  of  sewers.  The 
'  process '  adopted  in  this  instance  was  precij)itation  by 
means  of  alum  and  iron  salts,  and  the  success  of  it  may 
be  judged  of  by  the  following  extract  from  the  local  paper 
for  July  16,  1892  :— 

'Local  Board. 

*  An  ordinary  meeting  of  the  Board  was  held  at  the 
Town  Hall  on  Tuesday.  .  .  . 

'  The  effluent  discharge  difficulty. — Mr.  J.  C.  M.,  a 
resident  of  E —  Road,  protested  against  the  discharge 
of  effluent  into  the  Old  Eiver,  which  flows  at  the  edge 
of  his  property.  He  urged  that  something  should  be 
done  immediately  to  remedy  the  nuisance,  and  stated 
that  when  he  bought  the  property  he  was  wholly 
influenced  to  purchase  by  the  fact  of  the  river  being 
well  stocked  with  fish — affording  sport  and  pleasure. 
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Being  very  partial  to  aquatics,  he  purchased  a  boat,  and 
built  a  slip  and  boathouse,  looking  forward  for  some 
amusement  in  the  future.  But  since  the  effluent  from 
the  Board's  sewer  works  had  been  discharged  into  the 
river  the  fish  had  been  driven  away  or  poisoned  by  the 
chemicals  in  the  liquor,  which  was  so  polluted  and  dis- 
gusting that  it  made  one  ill  to  see  it,  and  the  smell  was 
intolerable.  He  asked  the  Board  to  restore  the  river 
to  its  original  purity ;  otherwise  he  was  compelled  to 
dispose  of  his  property  under  forced  sale  and  remove 
from  the  locality,  and  he  would  have  to  call  upon  the 
local  authority  to  recoup  any  loss  he  may  sustain  there- 
by.— Mr.  E.  said  he  fully  confirmed  the  statement  of  the 
letter.  The  nuisance  was  really  fearful.  Last  week  the 
smell  was  very  bad,  and  the  water  was  extensively 
polluted.  Sometimes  that  discharge  was  of  a  pure 
and  satisfactory  nature,  but  at  other  times  it  was 
directly  opposite.  Mr.  M.  having  remarked  that  the 
matter  was  receiving  careful  consideration,  the  matter 
dropped.' 

The  local  board  had  adopted  the  '  separate '  system 
and  a  precipitation  process  aided  by  chemicals,  and 
already  they  were  in  difficulties,  and  it  was  an  open 
secret  that  an  inspector  from  the  Local  Government 
Board  had  condemned  their  effluent,  which  was  as 
described  in  the  above  cutting. 

At  this  time  (summer  of  1892)  their  action  had  re- 
sulted in  an  increased  pollution  of  the  river,  and  not- 
withstanding that  they  had  more  sewage  than  they  could 
deal  with  they  were  asking  for  more. 

On  June  16  a  peremptory  *  notice  to  drain  house' 
was  received,  in  which  '  We  the  Local  Board  '  informed 
us  that  our  house  was  ^  without  a  sufficient  drain,'  and 
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required  us  to  make  two  covered  drains  (one  for  foul 
water  and  one  for  rain-water)  within  two  months. 

This  notice  was  accompanied  by  a  lengthy  schedule 
of  '  Eegulations  for  House  Connections  with  Sewers  and 
House-Drainage,'  which  in  tw^enty-two  long  paragraphs 
prescribed  the  exact  manner  in  wdiich  every  detail  of  the 
work  w^as  to  be  executed. 

At  the  time  this  notice  was  received  no  inspection  of 
the  house  had  been  made,  so  that  the  knowledge  pos- 
sessed by  the  '  board '  as  to  our  insufficient  drainage 
must  have  been  intuitive. 

These  regulations  showed  conclusively  how  arbitrary 
is  the  power  possessed  by  any  local  authority,  and  hvAV 
great  is  the  expense  to  the  householder  (in  addition  to 
the  increase  of  rates)  of  complying  with  the  require- 
ments. These  requirements  also  amply  account  for  the 
popularity  of  '  sewage  schemes '  among  builders,  plum- 
bers, the  proprietors  of  patent  pipes  or  varnishes,  and 
also  among  water  companies,  for  be  it  observed  that  the 
adoption  of  water-closets  makes  one  dependent  upon 
a  water  company  for  cleanliness.  The  whole  regulations 
were  remarkable  for  their  precise  directions  for  w^asting 
rain-water,  and  contained  no  single  w^ord  as  to  its  storage. 
The  document  was  also  remarkable  in  so  much  as  an 
earth-closet  was  not  even  mentioned  as  a  possible 
alternative  for  the  system  proposed  ;  notwithstanding 
that  every  E.G.  erected  w^ould  save  the  Thames  from  pol- 
lution and  tend  to  Jessen  the  difficulties  into  which  the 
ratepayers  have  been  run  by  the  '  board.' 

The  documents  revealed  to  the  householder  what  a 
'  sewage  scheme  '  means,  and  how  with  its  adoption  the 
Englishman's  house  ceases  to  be  his  castle  and  becomes 
a  mere  profitable  plaything  for  patentees. 

As  some  protection  against  the  arrogance  of  Local 
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Boards  it  may  be  well  to  give  Section  37  of  the , '  Public 
Health  Act  of  1875/  which  is  as  follows  :  — 

'  Any  enactment  in  force  icithin  the  district  of  any 
local  authority  requiring  the  construction  of  a  ivater- 
closet  shall  he  deemed  to  he  satisfied  by  the  construction^ 
with  the  approial  of  the  local  autJwrity,  of  an  earth- 
closet.'' 

The  name  of  the  board  has  been  suppressed  because 
the  writer  is  well  aware  that  its  actions  are  largely  con- 
trolled by  higher  authorities ;  and  the  actions  of  this 
particular  board  do  not  differ  materially  from  those  of 
others.  The  facts  are  given  merely  as  types  of  what  is 
common.  The  writer  has  no  complaint  against  indivi- 
duals, and  he  gratefully  admits  that,  except  in  sending  a 
peremptory  order  to  foul  the  Thames,  the  action  of  the 
board  towards  himself  has  been  reasonable  and  consi- 
derate. In  answer  to  the  above  circular  the  board  was 
informed  of  the  arrangements  which  have  been  described  ; 
an  official  visited  the  premises,  and  having  assured  him- 
self that  we  neither  polluted  the  Thames  nor  annoyed 
our  neighbours,  and  that  we  were  not  poisoning  ourselves, 
he  appeared  to  be  satisfied,  and  no  further  action  has 
been  taken. 

This  cottage  is  probably  the  only  one  in  the  group  of 
fifty  houses  to  w^hich  it  belongs  that  is  without  sewer  or 
cesspool,  and  positively  does  not  endanger  the  Thames. 
It  would,  however,  be  quite  feasible  for  all  the  others  to 
adopt  similar  measures,  and  many  probably  would  do  so 
but  for  the  compulsory  power  of  the  board,  which  makes 
occupiers  chary  of  spending  money  upon  arrangements 
which  the  board  has  the  legal  right  to  destroy,  and  then 
further  compel  the  householder  to  spend  money  not  as 
he  fancies,  but  as  '  We  the  Board  '  order. 

Then,  again,  people  think  that,  as  they  pay  the  rates, 
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and  as  the  sewers  are  in  any  case  an  expense  to  them,  they 
may  as  well  connect ;  and  they  are  further  sthxiulated 
by  the  thought  that  obedience  to  the  board  is  the  readiest 
road  to  peace  and  quiet,  and  as  for  the  '  effluent,'  that  is 
an  affair  for  the  board,  the  Thames  Conservancy,  and 
the  Local  Government  Board  to  settle  between  them. 
It  is  not  (but  it  ought  to  be)  a  matter  which  concerns 
the  individual. 

The  above  little  history  has  shown  how  a  great 
sewage  scheme  was  undertaken  to  save  the  Thames  from 
pollution,  and  how  the  pollution  was  worse  than  ever 
when  the  scheme  was  finished.  It  also  shows  that  at  a 
time  when  the  ^  board '  was  in  trouble  about  its  effluent, 
and  was  receiving  more  sewage  than  could  be  satisfactorily 
treated  by  its  existing  plant,  it  was  nevertheless  serving 
peremptory  notices  upon  householders  which  could  have 
but  one  effect,  viz.  the  increase  of  its  own  difficulties. 
It  need  hardly  be  said  that  the  usual  complaints  are 
being  made  about  the  smells  from  sewer  gratings,  &c.,  and 
the  inevitable  question  of  *  ventilation  '  has  cropped  up. 
Indeed  it  may  safely  be  predicted  that  the  sevv^age  diffi- 
culties of  this  district,  so  far  from  being  ended,  have  only 
just  begun,  notwithstanding  an  expenditure  (both  public 
and  private)  which  cannot  be  far  short  of  a  quarter  of 
a  million  of  money,  or  nearly  10^.  per  head  of  popula- 
tion. 

The  poor  are  apt  to  fancy,  when  they  see  the  streets 
and  roads  blocked  by  *  works,'  that  it  is  good  for  trade, 
and  they  do  not  stop  to  think  that  possibly  money  which 
might  go  into  their  pockets  is  being  sent  out  of  the 
district  for  the  purchase  of  patent  pipes,  machinery  and 
chemicals,  and  that  the  work  itself  is  largely  executed  by 
labourers  imported  by  the  contractor.  These  schemes 
are  thoroughly  bad  for  the  labouring  classes,  because  they 
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seek  to  do  by  mechanical  means  that  which  can  only  be 
done  efficiently  piecemeal  and  by  the  aid  of  hand  labour. 
Such  schemes  starve  the  ground  and  cause  less  money 
to  be  spent  in  cultivating  the  soil  and  in  harvesting 
crops. 

A  quarter  of  a  million  of  money  (the  sum  probably 
spent  by  the  26,000  persons  of  the  district)  at  3  per  cent, 
will  yield  7,500L  per  annum,  or  enough  to  pay  good 
W'eekly  wages  all  the  year  round  to  150  extra  scavengers, 
and  the  w^ages  of  the  staff,  the  cost  of  maintenance  and 
the  sums  paid  for  chemicals,  would  probably  support  fifty 
additional  scavengers.  There  can  be  no  doubt  that,  from 
the  point  of  view  of  employment  for  the  poor  and  the 
provision  of  work  all  the  year  round,  these  big  schemes 
are  thoroughly  bad.  And,  further,  there  is  no  doubt 
that,  if  the  sums  spent  on  pipes  and  machinery  (public 
and  private)  had  been  sunk  for  the  provision  of  extra 
labour,  the  Thames  would  have  been  saved  from  pollu- 
tion, there  would  have  been  no  annoyance,  and  a  profit 
would  have  been  made.  Most  certainly  the  poor  labourer 
and  those  who  are  anxious  to  provide  constant  employ- 
ment for  the  working  classes  should  in  no  case  support 
big  sewage  schemes,  which  rob  them  of  work.  If  the 
sums  raised  by  '  rates  '  be  spent  in  the  district  not  much 
harm  wdll  result,  and  rates  spent  in  labour  will  probably 
save  the  '  poor-rate.'  But  if  huge  sums  be  spent  upon 
imported  machinery  which  is  erected  by  labour  which 
is  also  often  imported,  and  if  such  machinery  and  plant 
lead  to  the  employment  of  less  local  labour  and  the 
starving  of  the  soil  of  the.  district,  then  it  is  evident 
that  big  sewage  schemes,  which  are  bad  for  everyone 
(except  the  landowner,  jerry-builder,  and  water-share- 
holder), are  especially  bad  for  the  poor.  Even  if  the 
scheme  be  entirely  carried  out  by  local  labour  and  home- 
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manufactured  materials,  the  gain  is  only  transient,  and 
we  have  to  consider  the  relative  advantages  of  spasmodic 
versus  permanent  employment. 

Ilefuse,  if  2yroperlij  used,  is  a  source  of  food  and  wages, 
hut  if  improperly  used  it  merely  leads  to  waste  and  starva- 
tion. That  is  a  fact  which  the  poor  man  has  to  bear  in 
mind  when  he  votes  at  municipal  elections. 

It  will  be  profitable  to  consider  the  financial  aspect  a 
little  more  in  detail.  The  rateable  value  of  the  writer's 
cottage  is,  as  has  been  stated,  38/.,  and  for  the  first  half- 
year  of  residence  (1887)  the  rates  were  :  district-rate, 
11.  18s.;  poor-rate,  1/.  18s.;  burial-rate,  6s.  4(i  ;  or  a 
total  of  4Z.  2s.  U,  (SI  4s.  Sd.  for  the  year). 

Since  then  the  rates  have  gradually  crept  up,  and  for 
the  last  half-yesii  of  1892  the  amount  was  :  district -rate, 
SI.  16s. ;  poor-rate,  2Z.  4s.  M.  ;  burial-rate,  6s.  id. ;  giving 
a  total  of  61.  6s.  8d.  (12/.  13s.  4d.  for  the  year).  Thus 
in  five  years  the  rates  had  risen  53  per  cent.  This 
demand  note  issued  by  the  District  Board  contains  some 
information  concerning  the  details  of  expenditure,  &c., 
which  is  worth  recording:  — 

Estimated  Eeceipts  and  Expenditure 
For  the  Half-year  ending  March  25,  1893 

LIABILITIES 
£      s.     d.        £      &.     d.  £      s.  d 

Salaries        ....  892    6  0 

Establis'hment     .       .       .  250    0  0 

Works  Committee,  Estimate : 

Lighting  and  highways  .  7,400  0  0 
Sewage  disposal  works      .  1,054    0  0 

  8,454    0  0 


Fire  Brigade        ...  600  0  0 

Hospital       ....  150  0  0 

Loans,  interest,  and  repay- 
ments   ....  3,013  8  4 

Sundries  (including  credi- 
tors)     ....  2,600  0  0 


15,959  14  4 
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ASSETS 

&       &.     d.  £       s.  d. 

Balances   398    6  0 

Arrears  of  rate   860    0  0 

County  Council  (main  roads)   .       .       .    3,287  10  0 

Miscellaneous   652  11  8 

  5,198    7  8 

To  be  provided    .       .       .     10,761    6  8 

The  rate  demanded  is  two  shillings  in  the  pound. 

It  is  to  be  noticed  that  the  County  Council  provides 
3,287/.,  an  asset  ^Yhich  was  non-existent  in  1887,  when 
the  rate  levied  was  a  shilling  only.  If  the  District 
Board  had  to  collect  this  sum  for  themselves  it  would 
raise  the  demand  to  2s.  I^d.  or  2s.  8(Z.  in  the  pound. 
This  windfall  from  the  County  Council  might,  but  for 
the  large  expenditure  on  sewers,  have  reduced  the  shilling 
rate  of  1887  to  one  of  fivepence  only,  and  instead  of  a 
demand  for  3/.  IGs.  for  the  half-year,  one  of  15s.  10^?. 
only  would  have  had  to  be  made.  As  it  is,  the  County 
Council  money  merely  saves  the  board  from  having  to 
demand  4/.  18s.  2^/.  instead  of  8/.  16s.,  and  serves 
mischievously  to  mask  their  extravagance.  We  have 
said  that  the  total  yearly  rates  levied  on  a  38Z.  house 
amount  to  12/.  13s.  4c/.  But  if  we  reckon  in  the 
County  Council  money  (which  in  fairness  ought  to  be 
reckoned),  and  if  to  this  be  added  the  inhabited  house 
duty  (1/.  2s.  Gr/.),  income-tax  (IZ.  2s.  6c/.),  and  tithe 
(3s.  10c/.),  it  will  be  seen  that  the  real  charges  on  this 
house  amount  to  17/.  6s.  6c/.  Notwithstanding  this  high 
figure,  it  is  said  that  we  ought  to  be  thankful  because 
we  have  some  w^ell-endowed  schools,  and  are  saved  a 
school  board  rate,  which  (judging  by  London  experience) 
would  very  soon  run  up  the  charges  on  the  house  to 
19/.  or  20/. 

Again,  it  must  be  remembered  that  with  a  compulsory 
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system  of  sewerage  (and  compulsory  w.c.)  there  is  prac- 
tically a  compulsory  water-rate  which  (with  a  38/.  house) 
amounts  to  2/.,  irrespective  of  the  amount  oi  water 
used. 

We  have  thus  arrived  at  the  conclusion  that,  although 
the  actual  charges  in  this  particular  instance  amount  to 
only  17/.  6s.  6(/.  (reckoning  the  County  Council  money), 
we  ought  nevertheless  to  be  thankful,  and  that  the  average 
villa  holder  in  a  London  suburb  may  think  himself  ex- 
tremely lucky  if  the  obligatory  charges  on  his  house 
amount  to  less  than  50/.  per  cent,  of  the  rental.  The 
clerk  on  400/.  a  year  who  takes  a  40/.  villa  in  the  suburbs 
must  remember  that  the  total  outgoing  for  his  house 
will  really  amount  to  60/.,  and  that  in  these  days  he  will 
not  only  have  to  pay  income-tax,  but  a  special  local  taxa- 
tion as  well,  which  will  not  impiobably  amount  to  5  per 
cent,  of  his  total  income. 

Looking  again  at  the  details  of  the  board's  demand 
note,  we  find  that  the  interest  and  repayment  of  loans 
amount  to  3,013/.  8s.  4r/.,  or  6,026/.  16s.  8f/.  for  the  year. 
The  details  of  the  loans  are  not  given,  but  the  sum  paid 
for  interest  looks  as  if  the  indebtedness  of  the  board  was 
about  150,000/.,  of  which  over  100,000/.  is  for  sewerage 
works.  If  a  private  individual  ))orrows  100,000/.  he 
expects  to  be  able  to  apply  the  sum  profitably  and  earn 
something  more  than  the  interest.  This  is  not  the  case 
with  sewerage  works,  the  money  for  which  is  spent  in 
erecting  costly  machinery  for  wasting  money  without 
the  possibility  of  any  return  whatever.  Thus  we  are  not 
only  spending  some  4,000/.  a  year  as  interest  for  our 
pipes  and  works,  but  the  sewage  disposal  is  already 
entailing  an  annual  cost  of  2,108/.  (1,054/.  for  the  half- 
year).  Moreover,  it  is  certain  that  we  are  not  at  the  end 
of  our  troubles,  for  not  only  is  there  a  talk  of  another 
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loan  for  filter-beds  ^Yith  the  object  of  cleansing  the  mess 
which  has  resulted  up  to  the  present,  but  the  whole  plant 
being  liable  to  wear  and  tear  the  cost  of  maintenance  is 
sure  to  be  far  greater  in  the  future  than  it  is  at  present. 

Lastly,  as  to  the  1,054/.  for  '  sewage  '  disposal  works, 
we  have  the  following  items  : —  £ 

Wages   364 

Ferozone  and  alum  ......  240 

Coals        .       .       .    •   250 

L:me        ........  60 

Ixepairs  and  maintenance  .....  100 

Sundries  ........  60 

These  figures  are  for  half  a  year  only. 

The  only  remarks  wdiich  need  be  made  on  these  items 
are  :  (1)  That  the  expenditure  on  iron  salts  (ferozone) 
must  make  the  sludge  and  effluent  very  dangerous  for 
any  agricultural  purpose,  and  (2)  that  the  amount  for 
maintenance  and  repairs  will  not  probably  be  so  small 
in  the  future. 

We  are  just  now  (December  1892)  being  threatened 
with  an  increased  poor-rate  to  find  work  for  '  the  unem- 
ployed.' Time  out  of  mind  the  work  of  scavenging  has 
been  done  by  the  class  just  above  pauperism.  We  are 
spending  6,000/.  a  year  in  a  futile  attempt  to  get  our 
scavenging  done  automatically ;  we  are  robbing  the 
lowest  class  of  what  may  be  regarded  as  their  legitimate 
employment,  and  as  a  natural  consequence  we  are  being 
called  upon  to  keep  them.  The  demands  for  rates  for 
the  last  half-year  (1894)  amount  to  6/.  9s.  10c/.,  so  that 
the  tendency  is  slightly  upwards,  in  spite  of  increased 
amounts  received  from  the  County  Council  and  the 
abandonment  of  the  expensive  chemical  treatment  of 
sewage.  Increased  filter-beds  are  now  (autumn  1894) 
being  laid  out.  The  chief  event  in  connection  with  the 
sewage-works  since  the  last  edition  has  been  the  death 
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(insolvent)  of  the  contractor,  which  has  produced  some 
confusion  among  the  local  tradesmen,  and  the  break- 
down, during  a  storm,  of  a  valve  belonging  to  the  *  ejector,' 
which  caused  a  temporary  '  sewage-flood.' 

Severe  as  is  the  burden  of  the  rates  on  householders, 
it  is  as  nothing  compared  with  what  has  to  be  borne  by 
cultivators  of  the  soil.  A  suburban  neighbour,  a  gentle- 
man engaged  in  market  gardening,  and  holding  200 
acres  of  land  (of  which  15  are  grass),  has  kindly  for- 
warded to  the  author  the  receipts  for  local  rates  and 
taxes  for  the  year  1893,  and  the  reader  will  judge 
whether  our  present  system  of  local  taxation  be  not 
calculated  to  destroy  agriculture,  and  throw  the  land  out 
of  cultivation.  Be  it  remembered  that  the  sanitation  of 
London  is  largely  effected  by  market  gardens,  and  that 
gardening  ought  to  be  encouraged  to  the  utmost  by  every 
sanitary  authority.  The  one  idea,  however,  of  London 
and  suburban  authorities  is  to  stifle  this  beneficent  in- 
dustry by  taxing  the  gardens  at  '  site-value '  or  some- 
thing approaching  it. 

Local  Taxes  Paid  on  a  House,  Pkemises,  and  200  Acres  of  Land, 
Occupied  by  a  Market  Gardener  in  1893 


Income-tax  (at  6cZ.)         ,       .       .       .     47    4  9 

Land-tax   24  16  8| 

Poor-rate   123    0  5 

Burial-rate  19  13  8 

General  district-rate  .  .  .  .  83  1  11 
Tithe  (considered  low)     .       .       .       .     15  11  4 

313"8  9| 

From  the  receipts  it  appears  that  this  gentleman  is 
assessed  as  follows  : — ■ 

Land  House  and  premises 

£  £      s.  d. 

Income-tax        .       .       .    1,205  145    0  0 

Poor-rate  and  burial-rate    .    1,067  114    0  0 

District-rate       .       .       .      365  88    6  0 
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What  SHOULD  be  Done? 

In  the  foregoing  chapters  the  author  has  given 
abundant  reasons  to  prove  that  the  methods  at  present 
adopted  in  our  treatment  of  organic  refuse  are  un- 
scientific. 

If  our  methods  be  bad  in  a  scientific  point,  they  must 
also  be  bad  both  morally  and  economically,  and  much 
has  been  said  in  support  of  both  these  latter  positions. 

It  is  easy  to  condemn,  but  it  is  not  so  easy  to 
remedy.  If  a  start  be  made  on  an  unsound  scientific 
basis,  remedy  is  impossible,  and  I  believe  that  for 
London,  and  the  other  big  towns  which  have  imitated 
her,  there  is  no  remedy.  The}^  must  continue  to  blunder 
on  as  they  have  blundered  in  the  past,  and  endeavour 
by  huge  expenditure  and  a  merciless  taxation  of  the 
householder  to  counteract  the  evils  in  connection  with 
polluted  rivers,  overcrowding,  epidemics,  and  dwindling 
water-supply — evils  which  have  increased,  and  will 
increase,  because  the  hygienic  arrangements  of  towns 
are  more  influenced  by  considerations  of  '  business  '  and 
immediate  profit  than  by  scientific  considerations  and  a 
wise  thoughtfulness  for  the  future. 

If  the  big  towns  merely  serve  as  a  warning  to  the 
country,  and  a  standing  example  of  '  How  not  to  do  it,' 
they  will  serve  a  very  useful  purpose. 

Although  remedy  is  hardly  to  be  thought  of  for  huge 
places  which  have  got  into  a  sanitary  impasse,  j^re- 
reyition  is  easy  in  places  which  still  retain  a  fairly  rural 
character. 

The  writer  believes  that  an  equitable  adjustment  of 
sanitary  rates  would  prove  sufficient  to  prevent  the 
primary  evil  of  unscientific  sewage  treatment  and  its 
secondary  evil  of  overcrowding. 
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Our  sanitary  arrangements  have  a  basis  of  pure 
socialism,  or  rather  one  would  sav  of  lopsided  socialism, 
for  not  only  are  the  rich  taxed  to  provide  sewers  and 
water  for  the  poor,  but  the  sanitary  saint  is  taxed  for  the 
salvation  of  the  sanitary  sinner,  to  whom  no  punishment 
is  ever  meted  out. 

1.  One  of  the  reforms  most  urgently  needed  is  the 
supply  of  ic (iter  hji  meter.  The  possession  of  water  under 
pressure  is  a  priceless  boon  if  it  be  not  abused,  and  the 
only  way  to  stop  the  abuse  of  water  is  to  charo'e  for  it  in 
proportion  to  the  qaantity  used.  If  water  were  supplied 
by  meter,  and  if  water  companies  were  made  to  adopt  a 
sliding  scale  by  which  the  rate  of  dividend  and  the  price 
of  water  bear  an  inverse  ratio  to  each  other,  many  of 
our  sanitary  troubles  would  be  at  an  end.  All  waste  of 
water  would  cease,  and  with  it  the  volume  of  sewage 
would  decrease,  and  scientific  methods  of  treating  refuse 
would  be  adopted  if  it  were  found  economical  to  adopt 
them. 

It  would,  of  course,  be  the  house  landlord's  duty  to 
provide  an  adequate  supply  of  water  to  weekly  property, 
and  it  would  be  the  duty  of  the  sanitary  inspector  to 
see  that  such  property  was  kept  clean.  Poor  men  and 
women  are  constantly  being  fined  for  such  a  trivial 
offence  as  not  sending  their  children  to  school,  and  one 
hopes  that  eventually  some  notice  may  be  taken  of  san  - 
tary  sins  which  endanger  the  health  of  the  neighbours. 
If  this  cannot  be  done,  let  us  abolish  our  sanitary 
inspectors  as  being  of  no  use. 

The  charging  for  water  by  rateable  value  is  most 
inequitable,  and  now  that  the  London  County  Council  is 
claiming  to  arbitrarily  fix  the  rateable  value  of  our 
dwellings  without  reference  to  the  sum  paid  for  rent 
this  iniquity  is  likely  to  increase.    The  writer's  London 
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house  has  an  average  of  four  inhabitants,  and  yet  more 
is  being  now  paid  for  water  than  was  the  case  a  few 
years  ago,  when  the  same  house  had  nine  inhabitants. 

2.  No  cesspool  or  underground  sewer  should  be  per- 
mitted to  be  constructed,  even  on  private  property,  with- 
out license,  because  such  underground  collections  of  filth 
(whether  in  sewer  or  cesspool)  have  been  shown  to  be 
capable  of  contaminating  wells  at  a  distance  which  is 
almost  illimitable,  and  are  a  distinct  danger  to  the  com- 
munity. 

3.  All  \\;^ter- closets  which  discharge  into  a  public 
sewer  should  be  taxed. 

4.  Those  who  make  no  contributions  of  foul  water  to 
a  public  foul- water  sewer  should  not  be  called  upon  to 
pay  for  its  construction  or  maintenance,  provided  that 
their  sanitary  arrangements  be  satisfactory,  and  not 
likely  to  cause  annoyance  or  danger  to  neighbours. 

5.  All  sewers  and  sewage  works  should  be  constructed 
and  maintained  entirely  out  of  rates  levied  on  the 
ground  landlords,  because  it  is  they,  and  they  only,  who 
make  a  profit  out  of  that  overcrowding  of  houses  on 
space  which  is  only  rendered  possible  by  sewage  schemes, 
and  which  is  too  often  the  main  reason  for  their  incep- 
tion. If  the  owner  of  a  building  estate  choose  to  act 
independently  and  deal  with  the  organic  refuse  of  his 
estate,  and  if  no  foul  water  escape  from  his  estate  into  a 
public  stream,  then,  of  course,  he  should  not  be  called 
upon  to  pay  for  the  construction  of  sewers,  which  are  not 
only  of  no  use,  but  a  positive  danger  and  annoyance  to 
him. 

6.  The  pollution  of  rivers  ought  not  to  be  tolerated, 
and  the  Act  for  its  prevention  most  certainly  ought  to  be 
enforced  against  individuals. 

7.  It  is,  of  course,  imperative  that  all  manufactories 
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should  be  compelled  to  deal  with  their  waste  products, 
and  should  not  under  any  circumstances  be  allowed  to 
discharge  factory  waste  of  any  kind  into  public  sewers 
or  streams.  Near  the  writer's  suburban  cottage  are  a 
big  brewery  and  a  soapworks,  both  recently  converted 
into  '  Limited  Companies,'  and  both  paying  good  divi- 
dends. Why  these  two  wealthy  companies  should  not 
be  compelled  to  keep  their  effluent  out  of  the  sewers 
and  to  filter  it  at  home  instead  of  having  it  done  at  the 
expense  of  the  ratepayers  is  a  mystery.  The  wealthy 
manufacturer  who  fouls  rivers  should  be  dealt  with 
rigorously  and  mercilessly. 

The  question  of  manufacturing  waste  and  sewage  is 
a  most  important  one.  It  is  the  manufacturers'  sewage 
of  unknown  and  very  variable  composition  which  puts 
great  difficulties  in  the  way  of  public  authorities  who  are 
compelled  to  undertake  the  purification  of  town  refase. 
It  is  often  poisonous,  and  generally,  from  an  agricultural 
point  of  view,  most  dangerous,  and  eft'ectually  destroys 
the  manurial  value  of  sewage  or  sludge.  The  refuse  and 
sewage  of  each  trade  are  peculiar  to  themselves  and  need 
peculiar  treatments,  and  no  sanitary  reform  is  more 
urgently  needed  than  the  compelling  manufacturers  to 
deal  with  their  waste  products  and  send  a  pure  effluent  to 
the  rivers.  What  right  have  these  wealthy  manufacturers 
to  be  literally  supported  out  of  the  rates  like  paupers  '? 

If  manufacturers  were  compelled  to  deal  with  their 
own  refuse  and  waste  products,  the  factories  would 
almost  certainly  be  compelled  to  occupy  more  space 
than  they  do  at  present,  and  this  rule,  which  seems 
equitable  and  reasonable,  would  have  the  effect  not  only 
of  savmg  the  ratepayer's  pocket,  but  of  checking  that 
excessive  overcrowding  which  is  such  a  danger  to  the 
health  of  towns. 
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The  populations  of  our  big  towns  are  kept  alive  by 
free  trade,  and  the  removal  of  duties  on  imported 
food  has  lessened  the  profits  of  the  agricultural  popula- 
tion. Protection  will  never  be  tolerated  again  until  the 
small  agricultural  holders  outnumber  the  artisans,  and 
that  day  is  far  distant.  It  may  be  said  that  the  agri- 
cultural interests  of  the  country  have  been  largely  sacri- 
ficed for  the  benefit  of  the  manufacturer,  and  in  ex- 
change for  this  the  agriculturist  has  a  right  to  ask  that 
the  manufacturer  shall  neither  be  permitted  to  foul  the 
stream  from  which  his  cattle  have  to  drink,  and  which 
when  pure  is  a  source  of  profit  to  him  in  many  ways, 
nor  be  allowel  to  destroy  the  manurial  value  of  town 
sewage  by  causing  strong  chemicals  to  find  their  way 
into  the  sewers. 

The  country  has  made  great  sacrifices  for  the  sake 
of  the  towns,  and  gets  nothing  in  exchange  but  foul 
water  and  smoke. 

The  writer  is  not  inclined  to  recommend  any  legisla- 
tion, of  which  we  have  had  far  too  much  already,  and 
which  has  caused  precipitous  action  of  a  disastrous  and 
ruinous  kind  in  many  parts  of  the  country.  What  is 
wanted  is  more  freedom  of  action,  more  encouragement 
for  those  who  are  striving  to  do  well,  and  are  a  cause 
neither  of  annoyance  nor  expense  to  their  neighbours, 
more  rigorous  treatment  of  the  evildoer. 
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CHAPTEE  XII 

BVRIAL 

'  All  go  unto  one  place ;  all  are  of  the  dust,  and  all  turn  to  dust 
again.'— E'ccZcs.  iii.  20. 

The  question  of  burial  is  but  a  part  of  the  great  question 
which  we  have  been  considering  in  this  vohime,  viz.  the 
povN^ei'  of  the  hving  earth  to  deal  with  organic  refuse. 

It  is  a  mere  truism  to  say  that  half  the  battle  of  life 
consists  in  dealing  successfully  with  death.    In  England 
and  Wales  a  human  being  dies  about  every  minute,  and 
domestic  and  other  animals  with  a  frequency  that  is  still 
greater.    In  the  vegetable  kingdom  the  demands  of  death 
are  equally  inexorable.     The  proper  disposal  of  dead 
and  effete  organic  matter  (animal  and  vegetable  refuse)  is 
a  question  which  confronts  every  one  of  us  at  every  turn, 
and  I  would  submit  that  the  disposal  of  the  dead  human 
body  is  only  part,  though  a  very  important  part,  of  the 
wider  question.    In  this  matter  we  have  made  a  great 
advance,  if  we  may  assume  that  public  opinion  permits 
us  to  deal  with  the  dead  human  body,  the  cast-off  tene- 
ment of  the  soul,  without  superstition,  and  that  all  are 
agreed  that  the  treatment,  good  or  ill,  wise  or  foolish, 
which  the  dead  body  receives  at  our  hands  can  make  no 
difference  whatever  to  its  late  occupant.    Far  be  it  from 
me  to  say  one  word  in  disparagement  of  the  sentiment 
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of  loving  respect  which  it  is  customary  to  manifest 
towards  the  dead.  By  all  means  let  us  honour  to  the 
utmost  the  memory  of  the  mighty  dead ;  but  do  not  let 
us,  as  it  were,  w^orship  the  dead  body  of  any  man,  how- 
ever great,  and  seek  to  honour  his  memory  by  puerile 
attempts  to  hinder  the  natural  and  beneficent  processes 
of  dissolution.  It  seems  a  hopeless  task  to  advocate 
scientific  burial  while  it  is  still  considered  the  greatest 
of  honours  to  be  buried,  in  defiance  of  science  and 
common  sense,  beneath  the  pavement  of  Westminster 
Abbey. 

There  can  be  no  doubt  that  earth  burial  may  be 
spoken  of  as  the  '  natural '  way  of  disposing  of  the  dead. 
If  a  dead  body  were  left  wdiere  it  falls  (provided  it  fell 
in  the  open  air  under  '  natural '  conditions)  it  would 
soon  be  disposed  o^,  and  without  offence,  because  it 
would  be  consumed  by  living  animals,  from  big  carni- 
vora  down  to  beetles  and  lower,  and  would  soon  be 
incorporated  with  the  mother  of  all  things,  the  earth, 
from  whence  it  came,  where  it  would  nitrify,  be  dis- 
solved, be  absorbed  by  the  roots  of  growing  plants, 
reappear  on  earth  in  vegetable  form,  and  thus  complete 
the  cycle  of  changes  in  which  nature  moves,  a  cycle  in 
which  life  never  ceases,  a  cycle  which  seems  to  be  abso- 
lutely necessary  for  the  smooth  and  harmonious  working 
of  the  economy  of  nature.  The  only  feeling  which  I  have 
with  regard  to  the  question  of  the  disposal  of  the  dead 
body  is  that  we  are  under  a  moral  obligation  to  return  it 
to  the  earth,  from  whence  it  came.  As  the  living  human 
body  w^as  supported  by  food  which  came  entirely  from 
the  earth,  so  the  dead  human  body,  in  common  with  all 
forms  of  dead  organic  matter,  must  be  returned  to  the 
earth,  there  to  undergo  a  physical  transformation,  and 
become  incorporated  with  the  structure  of  other  living 
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things,  both  animal  and  vegetable.  Our  gratitude  to 
the  '  mother  of  all  things '  should  make  us  very  scru- 
pulous not  to  deprive  her  of  her  due.  If  we  wish  a  dead 
body  to  undergo  a  rapid  and  inoffensive  dissolution  we 
must  bury  it  in  the  earth,  and  we  must  be  careful  not  to 
bury  it  too  deeply.  The  upper  layers  of  the  earth  teem 
with  life,  both  animal  and  vegetable,  to  such  an  extent 
that  I  have  ventured  to  speak  of  them  as  the  'living 
earth,'  and  any  dead  organic  matter  placed  in  contact 
with  this  living  humus  is  as  much  consumed  as  is  the 
Parsee's  body  exposed  to  the  vultures  on  the  '  Towers 
of  Silence.'  If  the  body  be  placed  tjlerably  near  the 
surface,  so  that  air  may  gain  access,  the  process  of  dis- 
solution is  both  rapid  and  inoffensive,  and  appears  to  be 
completed  without  any  putrefaction  in  the  ordinary  sense 

In  1893  I  practised  a  few  exhumations  of  animals 
in  order  that  I  might  be  able  to  lay  some  facts  before 
the  reader.  In  doing  so,  I  w^ould  remark  that  the  pro- 
cess of  dissolution,  and  the  machinery  which  brings  it 
about,  offers  a  field  to  the  naturalist  which  has  not  yet 
been  adequately  explored. 

On  June  24,  1893,  a  marmoset  monkey,  which  had 
been  buried  in  the  previous  November  (about  seven 
months),  was  exhumed.  It  had  been  buried  in  a  box, 
which  did  not  fit  tightly,  and  at  a  depth  of  about  eighteen 
inches.  On  opening  the  box  sundry  earwigs,  woodlice, 
and  small  flies  made  their  escape.  The  remains  had  no 
offensive  smell.  The  flesh  was  almost  gone,  and  what 
remained  was  permeated  by  fungoid  growths — white, 
yellow,  grey,  and  black.  The  flesh  was  easily  separated 
from  the  bones,  so  that  by  merely  placing  the  remains 
in  a  sieve  and  holding  them  under  a  tap  of  water  we 
obtained  the  bones  of  the  skeleton  in  a  very  clean  con- 
dition.   The  bones  of  one  forearm  were  missing.  The 
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thorax  contained  an  immense  number  of  minute  black 
globular  bodies,  probably  the  eggs  of  some  insect. 

On  August  7,  1893,  a  cow  which  had  been  super- 
ficially buried  in  February  1892  was  exhumed.  The 
animal  had  been  skinned  before  being  buried,  and  the 
grave  had  only  been  made  of  sufficient  depth  to  hold  the 
carcass.  The  majority  of  the  bones  were  found  quite 
bare  and  polished.  Here  and  there  some  tough,  semi- 
solid material,  permeated  by  fungi  of  various  colours, 
was  detectable.  This  was  presumably  altered  flesh,  but 
it  was  entirely  devoid  of  any  offensive  odour.  The  soil 
round  the  carcass  was  full  of  animal  life,  the  prevailing 
insect  resembling  a  small  white  earwig.  In  this  case  the 
body  of  a  full-grown  (skinned)  cow  had  completely  dis- 
appeared in  eighteen  months.  One  of  the  ribs,  which 
was  removed,  was  perfectly  clean  and  dry.  The 
machinery  of  dissolution  in  this  case  was  mainly  small 
insects  and  fungi. 

At  the  same  time  a  horse,  which  had  been  buried  in 
the  spring  of  1891,  was  exhumed.  The  animal  had  been 
buried  in  its  skin,  and  at  a  greater  depth  than  the 
cow,  about  half  in  the  upper  soil  and  half  in  the  under- 
lying chalk.  The  bones  were  almost  entirely  bare ;  but 
whereas  in  the  case  of  the  cow  the  bones  were  polished 
and  lying  loose  and  separate,  owing  to  the  complete 
disappearance  of  the  tough  fibrous  ligaments,  we  found 
in  this  case  the  bones  still  covered  with  a  certain 
amount  of  tough  shreddy  material  of  a  dark  colour,  and 
the  bones  required  a  considerable  wrench  to  separate 
them  from  their  articulations.  In  this  case  there  was 
no  offensive  odour,  but  dissolution  was  not  so  far 
advanced  as  in  the  case  of  the  cow,  notwithstanding  that 
the  animal  had  been  a  year  longer  under  ground.  The 
delay  in  the  dissolution  of  this  animal  was  perhaps 
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partly  due  to  the  fact  that  it  had  been  buried  in  its  skin, 
but  it  is  probable  that  the  greater  depth  of  the  grave  was 
a  more  potent  cause  for  the  comparative  tardiness  of  the 
process. 

This  theory  was  borne  out  by  the  third  exhumation 
which  W'O  practised  upon  this  occ  ision,  viz.  the  carcass 
of  a  pony  w^hich  had  been  buried  five  years  previously, 
and  in  a  grave  of  such  a  depth  that  the  body  was  com- 
pletely laid  in  the  pure  chalk  some  five  feet  below  the 
surface.  The  spot  of  ground  beneath  which  this  pony 
w^as  buried  had  been  used  for  the  collection  of  leaves  for 
'  leaf-moald,'  and  had  been  habitually  covered  by  a  big 
mound  of  leaves.  It  was  noticeable  that  dissolution  in 
this  pony  w^its  not  so  far  advanced  as  in  the  horse,  and 
that  the  carcass,  wdien  uncovered,  w^as  very  distinctly 
offensive.  It  must  be  remembered  that  this  pony  had 
been  buried  twice  as  long  as  the  horse,  and  nearly  three 
times  as  long  as  the  cow,  and  the  comparative  delay 
must  be  attributed  to  the  non-access  of  air  and  of  aerobic 
organisms,  owing  to  the  fact  that  the  animal  had  been 
not  only  buried  too  deeply,  but  that  the  grave  had 
been  covered  with  a  mound  of  leaves,  which  still  further 
checked  the  access  of  air. 

Lastly,  on  July  21,  189^,  I  buried  a  thrush  in  my 
garden  with  a  garden  trowel.  On  September  26,  1893, 
after  sixty-seven  days,  I  exhumed  the  remains,  wdiich 
consisted  of  a  beautiful  collection  of  clean  bones,  while 
what  was  apparently  the  thoracic  cavity  w^as  filled  w^ith 
a  '  comb '  full  of  grubs  which  had  been  deposited. 

Professor  Flower  has  stated  that  wdien  he  prepared 
the  skeleton  of  a  whale  by  burying  it  he  found  that  in 
tw^o  years  from  the  time  of  burial  all  the  flesh  had  dis- 
appeared, and  only  the  bones  of  the  whale  were  left,  and 
there  can  be  no  doubt  that,  if  burial  be  scientifically 
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carried  out,  a  very  few  years  would  suffice  to  humify  the 
body,  and  the  ground  would  be  ready  for  the  reception  of 
a  second. 

I  think  there  can  be  little  doubt  that  if  the  body  is 
to  be  quickly  resolved  into  its  ultimate  elements,  and 
become  food  for  plants,  it  must  be  placed  in  the 
'  living  earth,'  and  as  near  the  surface  as  is  practicable. 
In  Mr.  Athelstan  Eiley's  account  of  the  monks  of  Mount 
Athos  we  are  told  that  the  bodies  of  the  brethren  who 
die  are  interred  for  three  years,  at  the  end  of  which  time 
the  shallow  graves  are  opened  and  the  perfectly  clean 
white  bones  are  removed. 

There  can  be  no  doubt  that  the  more  intimately  the 
body  and  the  earth  are  in  contact  the  more  rapid  will  be 
the  process  of  dissolution,  and  that  all  coverings,  and 
coffins,  and  vaults  serve  merely  to  hinder  nature  in  her 
work. 

For  the  same  reason  we  must  not  hinder  the  access 
of  air  to  the  pores  of  the  earth,  and  therefore  flat  tomb- 
stones ought  to  be  disallowed.  The  grave  should  have 
some  simple  mark  for  purposes  of  identification,  but  all 
monumental  records  should  be  relegated  to  a  cloister.  A 
body  buried  in  the  earth  gradually  undergoes  a  process 
of  nitrification,  whereby  the  animal  tissues  enter  into  the 
composition  of  mineral  salts  and  become  soluble  and 
ready  to  be  absorbed  by  the  roots  of  plants.  Therefore 
the  final  act  of  burial  should  be  to  plant  the  grave,  in 
order  that  the  earth  may  be  purified  by  the  action  of  the 
roots,  and  the  air  above  be  freshened  by  the  oxygen  given 
ofi  from  the  green  leaves. 

The  secret  of  success  in  burial,  i.e.  the  rapid  and 
harmless  dissolution  of  the  body,  is  simplicity.  All 
expenditure  merely  hinders  nature  in  her  work.  A  pit 
six  feet  by  two  feet,  and  three  feet  deep,  is  all  that  is 
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absolutely  necessary,  and  if  the  body  might  be  buried, 
so  to  say,  where  it  falls,  or  in  the  nearest  available  piece 
of  ground,  the  expense  of  funerals  would  be  practically 
nil.  If  burials  were  conducted  upon  strictly  scientific 
lines  the  same  ground  might  be  used  for  a  succession  of 
interments,  a  decent  interval,  say  ten  years,  being  allowed 
to  elapse.  If  interments  were  conducted  in  this  way, 
and  if  we  may  assume  that  an  acre  of  ground  would 
afford  room  for  three  thousand  bodies,  and  if  the  process 
of  burial  in  the  same  ground  might  be  repeated  every 
ten  years,  then  it  is  evident  that  an  acre  of  ground,  to  be 
used  continuously,  would  afford  accommodation  for  three 
hundred  burials  per  annum.  With  a  death-rate  of 
twenty  per  thousand,  three  hundred  deaths  represent  the 
annual  death-rate  of  a  population  of  fifteen  thousand 
persons.  It  follows,  therefore,  that  if  we  could  induce 
people  to  accept  strictly  scientific  burial,  one  acre  of 
cemetery  for  every  fifteen  thousand  inhabitants  would  be 
sufficient. 

It  is  a  une  qua  non  that  ground  used  for  burial  must 
be  made  to  produce,  and  that  the  planting  of  a  tree  or 
shrub  over  the  deceased  should  be  the  final  act  of  the 
burial  rite.  In  Turkey,  where  shallow  burial  is  in  vogue, 
a  cypress  is  invariably  planted  by  the  grave,  but  I  am 
of  opinion  that  trees  of  more  lively  aspect  and  quicker 
growth  are  preferable. 

We  often  hear  it  stated  that  burial  is  an  act  fraught 
with  danger  to  the  living.  Of  this,  however,  there  is 
very  little  evidence,  and  I  am  not  aware  of  any  serious 
outbreak  of  disease  being  definitely  traced  to  a  cemetery 
as  a  cause.  This  is  remarkable ;  because  interment  is 
generally  conducted  in  such  a  way  as  to  hinder  nature, 
and  cause  the  production  of  offensive  gases.  Statements 
have  been  made,  statements  which  I  most  readily  believe, 
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that  persons  who  have  hvecl  m  the  neighbourhood  of 
masses  of  putrefymg  bodies  have  suffered  in  health  ;  but, 
although  burial  has  been  much  blamed  in  an  indefinite 
way,  there  has  been  a  singular  want  of  well-founded 
specific  charges.  If,  however,  burial,  as  at  present 
carried  out,  has  not  been  productive  of  much  mischief, 
that  fact  must  be  regarded  as  due  to  a  happy  accident 
rather  than  to  our  deserts,  for  burial,  as  at  present  con- 
ducted, is  almost  indefensible. 

We  hear  it  stated  that  microbes  may  carry  diseases 
from  graves  downwards  into  wells,  but  I  am  not  aware 
that  such  a  statement  has  ever  been  proved  ;  and  on 
purely  scientific  grounds,  seeing  that  the  soil  is  the  best 
filter  for  microbes  that  is  known,  such  a  statement  does 
not  commend  itself  as  at  all  likely  to  be  correct.  Then, 
again,  much  has  been  made  of  Pasteur's  statement  that 
the  spo}'es  of  anthrax  have  been  brought  to  the  surface 
in  the  bodies  of  earth-worms  ;  but  this  statement  stands 
alone,  and  the  source  of  the  origin  of  the  spores  may  have 
been  on  the  surface,  where  tbe  blood  of  the  slaughtered 
animal  had  been  left.  In  any  case  the  statement  only 
tends  to  show  that  it  might  be  dangerous  for  animals 
to  browse  in  a  churchyard. 

In  the  '  Journal  of  the  Koyal  Agricultural  Society  ' 
(vol.  V.  pt.  ii.)  will  be  found  a  paper  by  Professors 
McFadyean  and  Brown  on  the  disap]3earance  of  the 
anthrax  bacillus  after  death. 

Professor  McFadyean  shows  conclusively  that  in 
animals  infected  with  anthrax  the  degeneration  and 
disappearance  of  the  bacilli  begins  at  the  moment  of 
death,  and  in  all  cases  is  complete  in  three  days  if  the 
carcass  be  not  opened.  This  is  due  to  two  causes — (1) 
the  stopping  of  the  access  of  air  by  the  cessation  of 
respiration,  air  being  essential  for  the  growth  of  the 


BURIAL 


343 


bacillus  antliracis  ;  (2)  the  growth  of  putrefactive  or- 
ganisms. 

These  writers  are  agreed  that  the  best  way  of  dis- 
posing of  an  anthrax-infected  carcass  is  to  bury  it.  For 
the  development  of  anthrax  bacilli  access  of  air  and  a 
temperature  of  70°  F.  are  necessary.  Neither  of  these 
conditions  obtains  in  a  body  buried  in  the  ground. 

That  germs  of  disease,  escaping  from  the  bodies  of 
the  yet  living  sick,  have  found  their  way  into  sewers  and 
cesspools,  and  thence  have  trickled  to  wells  and  other 
sources  of  water,  nobody  doubts  ;  but  the  mechanical 
condition  of  a  body  buried  in  the  earth  and  a  column  of 
water  leaking  under  pressure  beneath  the  surface  are 
so  different  that,  even  disregardmg  the  probability  that 
disease  germs  in  a  dead  body  fall  a  prey  to  saprophytes, 
it  is  hardly  conceivable  that  microbes  can  pass  through 
the  earth,  because  experiment  has  shown  that  earth  is 
the  best  of  filters  for  such  bodies.  Were  it  otherwise 
it  is  hardly  conceivable  tha.t  any  of  us  would  be  left 
to  theorise  about  burial.  We  should  ail  of  us  ere  this 
have  had  practical  experience  of  it. 

When  bodies  are  buried  in  deep  vaults  there  is  always 
a  danger  that  the  vault  may  leak  and  fill  with  water,  and 
in  that  case  we  should  have  the  mechanical  conditions 
of  a  cesspool,  so  that  if  the  vault  continues  to  be  filled 
with  wator  it  would  be  tolerably  certain  to  leak  per- 
sistently from  its  lower  end.  Setting  aside  all  the 
extravagances  of  funerals,  I  think  we  may  say  that  the 
practical  experience  of  centuries  and  ages,  equally  with 
the  facts  of  modern  science,  alike  go  to  prove  that  burial 
in  the  earth  is  a  perfectly  safe  process,  provided  the  body 
be  simply  laid  m  tlm  earth. 

Simple  burial  in  the  earth  is  not  only  safe,  but  it  is 
positively  benaficial  to  the  Hving,  because  burial  grounds 
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form  open  spaces  in  and  near  cities,  and  tend  to  mitigate 
that  fearful  concentration  of  population  which  is  the 
greatest  sanitary  evil  of  the  present  day,  and  concerning 
which  it  would  be  difficult  to  say  whether  it  does  most 
harm  morally  or  physically. 

If  a  cemetery  be  planted,  and  be  made  to  produce 
green  trees,  shrubs,  and  herbage,  not  only  is  the  earth 
beneath  purified,  but  the  air  above  is  freshened.  Further, 
be  it  remembered  that  the  growth  which  takes  place  in 
a  cemetery  is  a  distinct  gain  to  the  living,  for  we  are  quite 
unable  to  prevent  the  fact  that  the  burial  of  dead  bodies 
increases  the  fertility  of  the  soil.  A  cemetery  properly 
managed  must  produce  timber  and  firewood  at  least. 
The  leaves  which  are  blown  away  from  it  in  autumn  have 
a  distinct  manurial  value  wherever  they  may  fail,  and 
such  nitrates  as  are  not  absorbed  by  the  plants  in  the 
cemetery  itself  are  dissolved  by  the  percolating  rain, 
which  carries  a  measure  of  fertility  wherever  it  may 
trickle. 

Earth  burial,  properly  conducted,  is  a  distinct  gain 
to  the  living,  and  in  no  sense  a  danger.  Although  I 
believe  it  impossible,  if  burial  be  properly  conducted, 
that  disease  germs  should  be  carried  to  our  water-wells 
and  springs,  I  am  nevertheless  conscious  that  some 
spore-bearing  organisms  are  very  persistent,  and  there- 
fore I  think  we  do  wisely  to  regard  a  cemetery  as  a 
sacred  spot,  devoted  for  ever  to  the  service  of  the  dead. 
Under  no  circumstances  whatever  should  burial-grounds 
be  turned  to  other  uses,  such  as  building  purposes  or 
railway  cuttings.  It  is  shocking  to  my  feelings  as  a 
sanitarian  when  I  hear  that  churches  and  adjacent 
churchyards  in  the  City  have  been  sold  for  filthy  lucre, 
in  order  that  the  people  may  reap  the  moral  and 
physical  harm  which  comes  of  overcrowding,  and  one  is 
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not  without  hope  that  the  Church  may  some  day  pro- 
nounce against  such  practices. 

The  belief,  so  common  in  the  present  day,  that  every 
bit  of  ground  that  does  not  carry  a  factory  or  a  pile  of 
offices  is  wasted,  is  a  behef  which  is  very  fuU  of  danger 
to  the  pubhc  health.  We  ought  to  be  very  chary  how 
we  abandon  any  practices  which  serve  to  mitigate  the 
over-concentrafcion  of  population  ;  and  the  time-honoured 
practice  of  earth  burial,  if  rationally  conducted,  is  one 
of  those  which  automatically  provide  open  spaces  which 
separate  the  living  and  freshen  the  air  with  vegetation. 

Some  are  saying  that  land  is  no  longer  obtainable 
for  burial  purposes,  but  to  this  argument  I  have  only  to 
reply  that  land  w^as  sold  in  1893  for  87s.  6c/.  per  acre, 
and  that  the  country  is  simply  scored  with  railways, 
which  are  quite  as  ready  to  carry  the  dead  as  the 
Hving. 

The  gist  of  my  remarks  has  thus  been,  that  earth 
burial  is  not  only  safe,  but  that  its  safety  hes  in  absolute 
simplicity.  All  expenditure  on  funerals  is  not  only  waste- 
ful, but  positively  harmfuL  If  a  body  be  simply  laid  in 
the  earth,  and  the  grave  be  planted,  burial  becomes  an 
act  w^bich  is  not  only  beneficial  but  absolutely  profitable 
to  the  living. 

In  order  to  carry  out  this  extreme  simplicity  in 
funerals  it  will  be  necessary  to  diminish  the  ceremony 
at  the  grave  to  the  utmost,  and  to  provide  coffins  which 
shall  be  used  merely  for  the  transport  of  the  body,  but 
which  should,  as  a  final  act,  be  withdrawn.  Such  coffins 
should  be  made  of  metal,  so  that  they  may  be  dismfected 
or  pohshed,  and  they  might  be  made  as  beautiful  as 
possible. 

In  a  paper  communicated  to  Section  IX.  of  the 
Seventh  International  Congress  of  Hygiene  and  Demo- 
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graphy  (London,  1891),  entitled  '  L'Assainissement  des 
Cimetieres,'  MM.  Brouardel,  du  Mesnil,  and  Ogier 
state — 

1.  .  que  Taimosphere  des  cimetieres  actuel  est 
pure  de  tout  produit  gaseux  deletere,  de  tons  les  elements 
figures  nocifs. 

2.  *  Que  dans  les  cimetieres  actuels  le  sol  ne  renferme 
que  de  I'acide  carbonique  en  grande  quantite  a  I'exclusion 
de  tout  autre  gaz  en  quantites  appreciables. 

3.  '  Que  la  decomposition  des  cadavres  confies  a  la 
terre  serait  vraisemblablement  activee  par  le  drainage 
du  sol.' 

And  in  a  second  report  they  further  state — 

1.  '  Que  plus  le  cadavre  est  en  contact  avec  Fair  par 
le  fait  de  la  permeabilite  du  sol,  de  la  porosite  de  la 
biere,  plus  sa  destruction  est  rapide  et  complete  ;  la 
presence  de  Fair  favorisant  I'eclosion  de  ces  etres 
inferieurs,  de  ces  trarailleurs  de  la  mart  qui  sont  les  agents 
les  plus  actifs  de  la  destruction  des  cadavres. 

2.  *  Que  toute  substance  mise  dans  la  biere  pour  en 
assurer  I'etancheite — sciure  de  bois  melangee  ou  non  de 
substances  antiseptiques  ou  simplement  aromatiques, 
poussiere  de  charbon,  feuilles  de  caoutchouc,  de  carton 
bitume  doublant  la  biere — retardent  dans  une  proportion 
conside^-able  la  destruction  des  cadavres. 

'  Toutes  ces  matieres  s'opposent  au  developpement  des 
animalcules  la  plupart  aerobies  qui  paraissent  etre  les 
agents  les  plus  actiis  de  la  destruction  des  cadavres. 

3.  '  Que  I'inhumation  dans  un  sol  humide  ou  imper- 
meable retarde  considerablement  la  putrefaction.' 

This  extract  seems  to  show  that  in  burial,  as  in  other 
things,  we  have  only  to  follow  nature  in  order  to  attain 
our  end,  and  that  the  unwholesomeness  of  the  well- 
managed  cemetery  is  illusory. 
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There  are  some  who  advocate  cremation  in  place  of 
bm'ial  in  the  earth,  but  I  hold  that  cremation  is  not 
necessary ;  that  it  is  almost  hopeless  to  expect  a  general 
assent  to  the  practice  ;  that  it  is  wasteful ;  and  that  it 
would  often  defeat  the  ends  of  justice.  Burial  in  the 
earth,  if  decently  and  properly  conducted,  is  a  safe  and 
healthy  practice. 

The  advocates  of  cremation  use  as  their  stock  argu- 
ment the  danger  to  the  health  of  the  living  that  is  caused 
by  the  burial  of  the  dead.  The  germs  of  zymotic  disease, 
they  urge,  are  thus  kept  alive  and  find  their  way  to  the 
wells  and  watercourses. 

Granted  that  in  the  dead  body,  as  in  the  excremental 
and  other  matters  escaping  from  the  sick,  there  may  be 
living  particles  capable  of  carrying  infection,  we  should 
expect  to  find  that  those  most  associated  with  the  dead 
and  with  excremental  matters  would  ^ive  some  indication 
of  this  danger  if  it  be  practically  important. 

As  a  matter  of  fact,  the  three  healthiest  classes  are 
(1)  the  clergy,  who  habitually  live  by  the  side  of  a  grave- 
yard and  get  their  water  from  a  local  well ;  (2)  market- 
gardeners,  who  are  constantly  dealing  with  enormous 
quantities  of  manure,  a  large  part  of  which  must  be 
theoretically  capable  of  conveyhig  infection  ;  and  (3)  farm 
labourers,  who  run  the  risks  of  market-gardeners,  but  in 
a  less  degree. 

In  considering  the  question  of  Burial  v.  Cremation 
we  must  be  careful  to  separate  essentials  from  non- 
essentials. The  pomps  and  vanities  which  have  grown 
up  round  the  simple  act  of  interment  have  become 
intolerable,  and  there  can  be  no  doubt  that  the  certain 
amount  of  popularity  which  cremation  enjoys  is  due  to 
the  fact  that  it  affords  a  ready  means  of  escape  from 
these  oppressive  conventionalities. 
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There  can  be  no  doubt  that,  if  we  wish  to  maintain 
the  fertihty  of  a  country,  all  dead  organic  matter  which 
emanates  from  the  soil  must  be  returned  to  it. 

There  are  at  present  enormous  tracts  of  fair  agricul- 
tural land  which  can  be  bought  for  20/.  or  even  10/.  per 
acre,  so  that  it  is  idle  to  talk  as  if  the  procuring  of  land 
for  cemeteries  were  a  serious  difficulty. 

The  cremation  of  a  body  involves  a  needless  dissi- 
pation of  energy.  Not  only  has  the  fuel  used  for  crema- 
tion to  be  paid  for,  but  the  air  is  fouled  with  the  products 
of  combustion,  and  the  inevitable  destiny  of  those  pro- 
ducts {i.e.  to  become  food  for  plants)  hindered  to  an 
extent  which  we  cannot  estimate. 

To  regard  the  dead  body  as  a  fertiliser  may  shock 
the  sensibilities  of  some,  but  looked  at  philosophically 
this  point  of  view  is  inevitable,  for,  even  when  cremation 
is  practised,  the  products  of  combustion  must  ultimately 
become  the  food  of  plants,  somewhere  and  somehow. 
Why  not  go  with  Nature  instead  of  a  gainst  her  ?  Why  not 
employ  the  economic  process  of  inhumation  instead  of, 
the  extravagant  and  thriftless  process  of  cremation  ? 

There  is  only  one  way  of  keeping  the  soil  pure  and 
wholesome,  and  that  is  to  make  it  bring  forth.  In  tmie 
of  war  or  famine  there  could  be  no  objection  on  sanitary 
grounds  to  growing  any  ordinary  crop  in  a  cemetery, 
but  we  shall  all  agree  that  the  most  suitable  crops  would 
be  flowers  and  flowering  shrubs,  and  it  should  be  an 
object  to  make  our  cemeteries  as  beautiful  as  possible. 

One  is  at  a  loss  to  understand  what  is  meant  when 
advocates  of  cremation  talk  of  inhumation  as  a  topic  too 
ghastly  to  be  mentioned.  There  is  no  offence  whatever, 
and  from  the  aesthetic  point  of  view  the  advantages  are 
altogether  on  the  side  of  scientific  burial. 

The  products  of  cemeteries  must  have  a  definite  value 
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and  would  provide  a  large  amount  of  firewood,  and  this 
secondary  cremation,  by  which  the  dead  provide  warmth 
for  the  living,  is  a  cremation  to  which  nobody  can  object. 

At  present  we  are  busy  in  burning  all  the  combustible 
refuse  of  our  towns,  and  by  gross  mismanagement  our 
excremental  matters  have  become  a  danger  instead  of  a 
blessing  to  the  soil.  Agricidtural  depression  is,  one  can 
have  no  doubt,  in  part  at  least  attributable  to  this  cause, 
and  now  comes  the  proposal  to  cremate  the  dead,  which 
will  foul  the  air  and  starve  the  soil  still  more. 

If  the  interment  of  the  dead  be  conducted  upon 
scientific  lines,  and  if  the  cemeteries  be  made  to  produce 
trees  and  shrubs,  the  soil  may  be  used  for  interment 
(after  an  interval)  over  and  over  again,  and  there  can 
be  no  doubt  that  its  ability  to  nitrify  and  humify  the 
body  would  progressively  increase  with  each  repetition 
of  the  act. 

The  process  of  cremation  involves,  as  I  have  said,  a 
dissipation  of  energy,  and  the  same  remark  is  equally 
applicable  when  any  organic  matter  which  is  capable  of 
nitrifying  tand  humifying  is  destroyed  by  fire.  Fire 
brings  destruction,  but  organic  refuse,  when  buried  in  the 
earth,  is  started  upon  a  round  of  creation  which  (we 
cannot  help  it)  freshens  the  air,  feeds  the  hungry,  clothes 
the  naked,  warms  the  shivering  poor,  and  finds  labour 
for  '  ihe  unemployed.'  In  cities  we  are  so  closely  packed 
that  it  is  no  longer  feasible  to  put  organic  matter  to  its 
proper  use.  Your  true  cockney  browses  on  impor^ted 
corn  and  tinned  food,  and  is  necessarily  ignorant  that 
organic  refuse  has  any  legitimate  destiny  except  to  foul 
the  Thames  or  feed  somebody's  patent  '  destructor.'  He 
cries  to  be  relieved  of  his  organic  refuse,  which  is  to  him 
merely  a  nuisance  to  be  got  rid  of.  He  has  entered  upon 
a  policy  of  destruction  which  is  unscientific  and  thrift- 
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less,  and  the  proposal  to  cremate  the  dead  is  merely  a 
part  of  a  policy  which  will  eventually  do  for  England 
what  a  similar  policy  in  ancient  Eome  did  for  the  Eoman 
Campagna. 

To  smn  up  the  merits  of  cremation  and  inhumation 
we  must  admit  that,  with  regard  to  ceremonies  to  be 
observed,  there  need  be  no  difference,  and  that  in  both 
it  is  equally  necessary  to  provide  for  the  transport  of  the 
body  and  a  suitable  preparation  of  it,  sufficient  to  allow 
of  its  being  decently  placed  in  a  hole,  and  whether  this 
hole  take  the  form  of  a  furnace  or  a  grave  makes  no 
difference. 

There  can  be  no  doubt  that  burial  is  the  shorter 
process,  for  to  dig  a  hole  having  a  capacity  of  36  cubic 
feet,  to  lay  a  body  in  it,  and  cover  it  up  again,  would  not 
take  many  minutes. 

Next,  let  us  look  at  the  financial  aspects  of  the 
question. 

If  we  allow  for  each  adult  interment  the  space  of 
6  feet  by  2  feet,  then  3,630  adult  bodies  could  be  placed 
in  an  acre  of  ground,  and  there  can  be  no  donbt  that,  if 
it  were  necessary,  it  would  be  possible  by  a  little  manage- 
ment to  utilise  every  square  inch  of  an  allotted  space 
without  superimposing  one  body  on  another. 

It  is  stated  in  Chambers's  '  Encyclopaedia  '  that  the 
cremation  of  a  body  at  Woking  occupies  about  an  hour 
and  a  half,  and  takes  about  seven  shillings'  worth  of  fuel. 
It  is  evident  that  the  cost  for  fuel  only  of  cremating  the 
number  of  adults  capable  of  being  buried  in  an  acre  of 
ground  would  be  1,210  guineas  (1,270Z.  10s.),  and  this 
represents  the  price  which  might  be  paid  for  land  for 
burial  purposes  before  cremation  could  in  comparison 
with  earth  burial  be  considered  economical. 

Any  land  which  is  in  a  condition  to  produce  ordinary 
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farm  crops  may  be  regarded  as  suitable  for  burial,  pro- 
vided it  be  properly  drained,  &c. 

The  writer  calls  to  mind  a  small  parcel  of  land  within 
five  minutes'  drive  of  an  important  railway  junction 
between  sixty  and  seventy  miles  from  London,  which 
recently  cost  33L  per  acre.  If  this  ground  were  filled  with 
one  layer  of  adult  bodies,  each  body  having  6  x  2  =  12 
square  feet,  then  each  body  would  occupy  almost  exactly 
two  pennyworth  of  ground.  There  are  hundreds  and 
thousands  of  acres  of  such  land  to  be  had  for  similar  or 
lower  prices,  and  it  is  not  necessary  to  cry  out  about  the 
difficulty  of  obtaining  land  for  burial  purposes.  It  is 
obvious  that  ground  used  for  burial  must  become  exceed- 
ingly fei'tile,  and  should  be  correspondingly  wholesome, 
profitable,  and  beautiful. 

From  the  financial  point  of  view  there  can  be  no  doubt 
that  burial  is  cheaper  than  cremation.  The  burning  of 
a  body  plus  seven  shillings'  worth  of  fuel  must  foul  the 
air.  Granting  that  smoke  and  offensive  odours  are  both 
done  away  with  by  using  proper  furnaces,  the  ultimate 
products  of  combustion  must  render  an  enormous  volume 
of  air  noxious  and  irrespirable.  The  atmosjDhere  of  this 
country  is  sufficiently  fouled  as  it  is  without  needlessly 
adding  to  its  impurity. 

The  ground  in  which  a  body  is  scientifically  buried 
would  be  soon  covered  with  herbage  and  green  leaves, 
which  serve  to  freshen  the  air  instead  of  fouling  it. 

If  our  cemeteries  are  to  be  replaced  by  furnaces  with 
tall  chimneys  pouring  their  products  of  combustion  into 
the  air,  it  is  self-evident  that  the  cities  will  gain  nothing 
by  the  reintroduction  of  a  mode  of  disposal  of  the  dead 
which,  whatever  may  be  its  merits,  is  not  in  accordance 
with  the  teachings  of  modern  science. 

To  sum  up  :  it  appears  that,  as  compared  with 
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cremation,  inhumation  is  cheaper,  simpler,  and  quicker. 
It  is  productive  and  not  destructive,  it  is  indirectly 
a  cause  of  freshening  the  air  instead  of  fouling  it, 
and  provides  a  lovely  spot  for  the  enjoyment  of  the 
living. 

At  the  Church  Congress  at  Birmingham  in  1893  a 
distinguished  sanitary  engineer  advocated  cremation  as 
against  inhumation,  notwithstanding  that  at  the  time 
he  was  speaking  coals  were  (in  consequence  of  a  strike) 
fetching  two  pounds  a  ton,  while  land  a  few  weeks  pre- 
viously had  exchanged  hands  in  Essex  at  37s.  6d.  per 
acre.  This,  one  fears,  is  typical  of  the  thriftless  extrava- 
gance of  engineers  in  sanitary  matters.  An  engineer  who 
adopts  the  motto  that  '  forks  were  made  before  fingers,' 
and  whose  ingenuity  is  stimulated  by  the  help  of  a  public 
purse,  is  a  luxury  which  is  apt  to  prove  irksome  in  the 
end. 
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CHAPTER  XIII 

THE  STORY  OF  BREMONTIEE,  AND  THE  BECLAMA^ 
TION  OF  THE  SAND-WASTES  OF  GASCONY' 

In  the  short  address  which  I  have  the  honour  to  give 
to  you  this  evening,  I  purpose  to  bring  to  your  notice 
the  chief  facts  of  a  great  sanitary  work  which  has 
been  accomphshed  by  our  friends  and  neighbours  the 
French. 

If  you  will  take  the  map  of  France  and  look  at  that 
portion  of  the  coast  which  skirts  the  Bay  of  Biscay,  you 
will  notice  that  two  great  rivers  flow^  into  the  sea  along 
this  coast.  One,  the  most  northerly,  is  the  Gironde,  a 
stream  which  has  upon  its  banks  the  great  commercial 
city  of  Bordeaux  ;  the  other  river  is  the  Adour,  the  mouth 
of  which  is  150  miles  south  of  the  mouth  of  the  Gironde. 

Between  the  mouths  of  these  two  rivers  the  shore  of 
the  Bay  of  Biscay  is  formed  absolutely  and  entirely 
of  sand,  and  for  a  considerable  distance  inland  from 
the  coast  the  soil  of  France  is  composed  of  sand.  It  is 
to  this  great  sandy  district,  covering  nearly  two  millions 
and  a  half  of  acres,  and  known  in  France  as  the  '  Landes,' 
or  Moorlands,  that  I  wish  to  direct  your  attention. 

These  moorlands  have  been  the  despair  of  agricul- 
turists for  centuries,  and  have  been  universally  regarded 

'  This  chapter  formed  the  subject  of  an  address  to  the  working 
classes  deUvered  at  Yorlt  in  1886  on  the  occasion  of  the  Congress  held: 
by  the  Sanitary  Institute.    Its  original  form  has  not  been  altered. 
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as  among  the  dreariest  and  most  unwholesome  districts 
in  Europe.  Sand  has  not  the  reputation  of  being  a 
very  profitable  soil  to  the  agriculturist,  and  in  addition 
to  the  natural  poverty  of  the  soil  the  farmer  in  this 
region  has  had  to  contend  with  the  impossibility  of  effi- 
cient drainage.  The  Landes  formerly  produced  nothing 
except  a  scant  herbage  sufficient  to  support  a  few  miser- 
able sheep,  tended  by  shepherds  as  ill-favoured  as  their 
tlocks,  who  generally  suffered  from  one  or  other  of  the 
many  diseases  prevalent  in  the  country ;  for  disease  was 
about  the  only  crop  which  the  Landes  formerly  brought 
forth  abundantly. 

Indeed,  you  will  find  that  plains  which  are  unpro- 
ductive are  generally  unhealthy.  The  Campagna  round 
Rome  is  a  very  hotbed  of  malarious  and  other  diseases, 
and  the  sandy  plains  of  Holland,  and  our  own  Lincoln- 
shire, enjoyed  a  similar  evil  repute,  before  efficient  drain- 
age w^as  brought  about  by  skilful  engineers,  and  the 
cultivation  of  the  soil  became  possible.  Husbandry  and 
disease  are  sworn  foes,  and  the  pursuit  of  agriculture  is 
generally  the  pursuit  of  health,  and  a  healthy  man  is 
generally  contented.  Here  is  an  argument  for  '  small 
holdings,'  for  '  three  acres  and  a  cow,'  Jind  for  '  allot- 
ments,' which  I  freely  give  to  those  who  find  pleasure  in 
political  contention. 

The  drainage  of  the  Landes  presented  special  diffi- 
culties, and  difficulties  which  no  engineering  skill  and 
no  expenditure  of  money  in  the  direction  of  bricks, 
mortar,  and  machinery  seemed  likely  to  overcome,  and 
for  the  following  reasons  : — 

The  reputation  of  the  Bay  of  Biscay  is  familiar  to 
every  Englishman.  It  is  there,  if  anywhere,  that  the 
force  of  wind  asserts  itself,  and  the  winds  are  generally 
westerly  in  direction,  and  blow  with  fearful  violence  from 
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the  sea  over  the  land.  The  shore  of  that  part  of  the 
bay  with  which  I  am  deaHiig  is  composed,  as  I  have 
said,  of  unmitigated  sand.  The  etfect  of  the  wind  upon 
sand  is  famihar  to  all  of  us,  for  the  sand  is  borne  before 
the  wind  and  travels  considerable  distances. 

Now,  in  the  Bay  of  Biscay  the  rise  and  fall  of  the 
tide  is  great,  &o  that  the  sand  washed  up  by  the  sea  is 
left  high  and  dry  to  the  extent  of  many  feet  at  low 
water. 

Again,  in  the  latitude  of  the  Bay  of  Biscay  the  sun 
is  far  more  powerful  than  here,  so  that  in  the  interval 
between  the  times  of  high  water  the  sand  is  greatly 
heated  by  the  sun,  and  is  so  thoroughly  dried  that  the 
particles  no  longer  tend  to  stick  together — glued  by 
natural  moisture—  but   are   easily  driven   before  the 
furious  blast  which  comes  roaring  from  the  sea.  When 
the  wind  is  not  very  strong  it  blows  the  sand  into  heaps 
along  the  shore.  These  heaps  or  hills  may  reach  an  eleva- 
tion of  from  60  to  300  feet,  with  an  inclination  of  about 
30  degrees  towards  the  sea.    These  heaps  of  sand  are 
called  '  dunes,'  a  word  having  the  same  origin  probably 
as  the  English  '  down,'  and  formerly  the  whole  fore- 
shore of  the  Bay  of  Biscay,  between  the  Gironde  and 
the  Adour,  presented   an  undulating   appearance,  as 
though  a  portion  of  the  swelling,  rolling  sea  had  been 
turned  to  sand  and  become  stationary.    If  these  sand- 
hills had  been  really  stationary  they  would  have  formed 
a  natural  rampart  against  wind  and  waves,  and  it  might 
have  been  possible  to  drain  and  cultivate  the  land 
behind  them.    But  this  was  not  the  case.    The  scanty 
herbage  of  grass  and  reed  which  grew  upon  the  dunes 
was  not  enough  to  fix  them.    It  only  required  a  gale  of 
moderate  force  to  completely  alter   the  face  of  the 
country :  hills  became  Hat,  valleys  were  filled  up,  the 
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l?*,kes  which  formed  behind  the  dunes  became  dry 
land,  the  water  which  the  lakes  contained  was  forced  in 
some  new  direction,  and  what  happened  to  the  lakes 
also  happened  to  the  watercourses,  with  the  result  that 
the  whole  country  was  waterlogged,  and  fields  and 
gardens  which  had  been  painfully  and  industriously 
cultivated  were  submerged  by  the  drifting  sand.  It  is 
even  stated  that  villages  disappeared  completely  in  this 
way,  and  that  an  enterprising  agriculturist  in  digging 
his  estate  was  surprised  at  finding  just  beneath  the 
surface  the  brazen  weathercock  on  the  steeple  of  a 
long- for  gotten  parish  church  !  It  is  a  great  labour,  even 
at  the  present  day,  to  keep  the  mouths  of  the  Gironde 
and  the  Adour  free  from  drifting  sand,  and  it  is  cer- 
tain that  a  century  or  so  ago  the  course  of  the  Adour 
was  completely  changed,  owing  to  the  channel  getting 
dammed  by  sand  blown  into  it.  If  an  accident  such 
as  this  could  happen  to  a  mighty  stream  like  the  Adour, 
one  may  judge  of  the  great  uncertainty  which  attended 
the  course  of  smaller  streams,  and  the  absolute  impossi- 
bility of  draining  the  land. 

A  few  feet  below  the  average  level  of  the  surface  of 
the  district  there  is  an  impermeable  stratum,  locally 
known  as  alios,  which  keeps  the  water  from  flowing 
away,  and  beneath  the  impermeable  stratum  was  more 
sand  sodden  with  undrinkable  water. 

The  result  of  this  condition  of  things  naturally  was 
that  the  district  of  the  Landes  during  the  wet  season 
was  a  swamp,  and  during  the  dry  season  a  pestilential 
morass.  The  district  was  uncultivated,  and  produced 
nothing  but  scanty  herbage,  which  served  as  pasture 
for  a  few  wretched  sheep,  tended  by  shepherds  doomed 
to  spend  their  lives  upon  stilts,  for  the  country  was 
such  that  it  was  impossible  to  walk  far  in  any  one 
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direction  without  sinking  to  the  waist  or  shoulders. 
The  country  produced  no  corn,  and  the  population  was 
the  scantiest  in  proportion  to  acreage  of  any  district  in 
France.  The  population  was  kept  down  also  by  disease. 
Fevers  of  all  kinds — and  especially  those  of  a  malarious 
type — were  exceedingly  common.  In  addition,  there 
was  a  disease  peculiar  to  this  and  a  few  other  districts 
in  Europe,  known  as  Pellagra ;  a  terrible  disease, 
which  disfigured  and  slowly  killed ;  the  patient  dying 
with  the  aspect  of  a  mummy  and  the  mind  of  an 
imbecile. 

The  Landes  had  remained  for  centuries  as  a  blemish 
on  the  fair  face  of  France,  and  all  attempts  to  reclaim 
and  cultivate  them  had  signally  failed.  The  Emperor 
Charlemagne,  it  is  said,  employed  his  troops  in  the 
intervals  of  his  Spanish  campaigns  in  an  attempt  to 
reclaim  the  Landes,  but  ihe  forces  of  nature  laughed 
at  the  puny  opposition  of  the  greatest  magnate  of  the 
world,  and  at  once  resumed  their  sway  as  soon  as  the 
imperial  soldiers  had  ceased  to  dig  ditch  and  throw  up 
bank, 

I.  have  no  fear  of  being  contradicted  wdien  I  say 
that  it  is  of  no  use  to  attempt  to  fight  wdth  Nature. 
"We  may  oppose  her  for  a  time,  but  only  for  a  time.  In 
the  end  she  asserts  her  sway,  and  man  sees  too  late 
how  his  labour  has  been  in  vain. 

Dwellers  in  these  islands  do  not  need  to  be  reminded 
of  the  awful  and  irresistible  power  of  wind  and  wave^ 
against  which  the  mere  dead  weight  of  Cyclopean  break- 
waters, constructed  at  gigantic  cost  and  maintained  by 
constant  periodic  expenditure,  is  at  times  laughably 
impotent,  I  need  not  say  that  the  wind  and  waves  of 
the  Bay  of  Biscay  are  the  roughest  and  rudest  in  the 
world,  and  that  if  the  maintenance  of  dead  breakwaters 


358  ESSAYS  ON  RURAL  HYGIENE 

is  an  endless  and  almost  hopeless  task  on  our  coasts, 
on  the  stretch  of  coast  which  I  am  considering  their 
construction  and  maintenance  would  be  alike  impossible. 
Thus  it  was  that  until  the  latter  end  of  the  last  century 
the  condition  of  the  Landes,  a  tract  of  two  millions  and 
a  half  of  acres,  seemed  hopeless,  and  they  seemed 
doomed  to  be  open  to  the  fury  of  sand  storms  for  ever 
and  to  remain  a  pestilential,  unprofitable,  undrained 
swamp  to  all  eternity. 

But,  happily  for  France,  and  especially  for  the 
dwellers  between  the  Gironde  and  the  Adour,  there 
was  born  in  1738  Nicolas  Thomas  Bremontier.  It  is 
said  that  the  world  knows  nothing  of  its  greatest  men. 
Certain  it  is  that  Bremontier  was  one  of  the  greatest 
benefactors  to  humanity  that  the  w^orld  has  ever  known, 
but  I  regret  to  say  that  I  can  tell  you  very  little  about 
his  life.  This  would  have  been  less  but  for  the  kindness 
of  Mr.  Jenkins,  the  late  Secretary  of  the  Eoyal  Agri- 
cultural Society,  who  obtained  from  Paris  the  following 
extract  from  the  memoirs  of  the  Agricultural  Society  of 
the  Seine.  This  short  biographical  notice  of  Bremontier 
is  from  the  thirteenth  volume  of  the  '  Transactions  '  of  the 
Society  (for  the  year  1810),  and  was  most  courteously 
extracted  by  M.  Laverriere,  the  libarian  : — 

'  Nicolas  Thomas  Bremontier  was  born  at  Quavilly, 
near  Kouen,  July  30,  1738,  and  soon  manifested  great 
aptitude  for  the  exact  sciences.  He  was  very  young 
when  he  entered  the  school  of  the  Fonts  et  Chaussees, 
and  at  18  he  went  to  the  College  of  the  Marine  Artil- 
lery at  Toulon,  to  teach  applied  mathematics.  This 
school,  established  by  M.  Choiseul,  was  broken  up  a  few 
years  later,  and  Bremontier  went,  as  Engineer  of  Eoads 
and  Bridges,  first  to  Perigueux,  and  then  to  Bordeaux. 
Here  he  was  actively  engaged  in-  his  profession,  and 
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published  papers  on  the  drama ge  of  marshes  in  the 
neighbourhood  of  Bordeaux,  on  the  cleansing  of  the 
Bordeaux  harbour,  and  on  the  methods  of  restraining 
rivers  and  torrents  to  their  proper  beds.  His  energy 
was  inexhaustible,  and  in  his  leisure  he  taught  himself 
the  principles  of  music,  and  became  in  this  direction 
most  efficient.  Promoted  to  be  Inspector  of  Koads  and 
Bridges,  he  went  to  Brittany  to  make  a  canal  to  join 
the  Ranee  to  the  Vilaine.  Thence  he  was  sent  to 
Normandy  to  make  a  canal  from  the  Orne,  by  Caen,  to 
the  sea.  At  Caen  he  reconciled  the  differences  which 
had  arisen  between  the  provincial  magnates  and  the 
officers  of  the  Fonts  et  Chaussees,  and  his  judgment 
and  conciliatory  spirit  had  proved  useful  in  a  similar 
way  in  Bordeaux.  When,  therefore,  the  post  of  Engineer 
in  Chief  for  Guienne  became  vacant,  he  was  appointed, 
in  obedience  to  the  wishes  of  the  locality. 

'  Bremontier  joyfully  accepted  this  post,  not  merely 
because  it  was  at  once  a  professional  and  social  pro- 
motion, but  mainly  because  while  formerly  living  at 
Bordeaux  he  had  been  a  Avitness  of  great  troubles  for 
which  he  believed  he  had  found  a  remedy ;  at  least  his 
early  experiments  (conducted  at  his  own  cost)  gave  him 
a  strong  cause  for  hope.  Bremontier  felt  that  here  was 
to  be  the  theatre  of  his  greatest  and  most  useful  labours. 
Possibly,  we  might  believe,  he  thought  to  earn  an  im- 
perishable fame ;  for  self-interest,  we  are  prone  to  think, 
is  the  main  spring  of  good  works.  Bremontier  had  less 
need  of  such  a  spur  than  most  men. 

'  He  had  visited  the  sandhills  of  Gascony  during  his 
first  sojourn  at  Bordeaux,  and  bewailed  the  misery  caused 
by  those  moving  mountains  thrown  up  by  the  sea  and 
driven  by  the  west  wind,  which  had  already  smothered 
a  vast  tract  of  cultivated  land,  as  well  as  rural  inhabit- 
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ants  and  villagers,  and  which  threatened  to  cover  the 
more  fertile  districts  and  advance  even  to  Bordeaux  itself. 

'  The  idea  of  arresting  this  devastating  power  took  pos- 
session of  Bremontier,  and  the  hope  of  success  occupied 
entirely  his  brain  and  hands.  He  studied  the  nature 
and  the  movements  of  the  sand,  he  measured  their 
extent,  and  noted  the  ravages  past  and  to  come. 

*  He  recognised  their  vegetative  power,  and  from  the 
year  1787  he  knew  that  a  great  number  of  plants,  and 
especially  resinous  trees,  could  find  nourishment  in  them. 
He  made  experiments  at  his  own  cost  to  get  some 
definite  facts.  He  perfected  his  method  of  procedure, 
and  at  last,  certain  of  success,  and  feelmg  that  such  an 
enterprise  was  beyond  the  power  of  a  single  man,  he 
sought  the  help  and  succour  of  the  Government.  His 
assertions  were  not  credited,  and  his  project  shared  the 
fate  of  many  other  creations  of  genius  which  are  re- 
pelled at  their  birth  by  the  ignorant,  until  the  results 
become  so  numerous  and  evident  as  no  longer  to  be 
neglected. 

'  After  Bremontier' s  first  attempt  the  solid  basis  of 
procedure  was  found,  and  the  extension  of  his  work 
alone  was  necessary.  What  proportion  was  there  be- 
tween the  few  acres  planted  at  the  cost  and  by  the  care 
of  one  man,  and  that  vast  stretch  of  country  extend- 
ing from  the  Gironde  to  the  Adour,  nearly  180  miles, 
and  averaging  three  or  four  in  breadth,  all  exposed  to 
the  action  of  the  destructive  sand  and  in  part  covered 
by  it  ? 

*  During  his  second  residence  at  Bordeaux  he  renewed 
his  application  to  the  Government,  this  time  still  more 
certain  of  the  success  of  his  project. 

'  In  a  short  notice  lilie  this  it  is  not  possible  to  enter 
into  all  his  trials  and  difficulties,  nor  to  dilate  upon  the 
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dangers  to  which  he  and  his  works  were  ahke  exposed 
during  the  period  of  anarchy  to  which  France  at  that 
time  was  so  long  a  prey. 

'  The  genius  who  then  controhed  the  destinies  of  the 
Empire  appreciated  the  vahie  of  Bremontier's  projects, 
and  in  the  year  1801  he  allotted  50,000  francs  for  the 
continuance  of  the  work,  and  a  similar  sum  has  been 
allotted  to  it  in  each  succeeding  year. 

'  Bremontier  now  began  to  enjoy  the  fruits  of  his 
labour,  and  in  1808  8,700  hectares  of  land  (about 
9,000  acres)  had  already  been  sown.  Honoured  by  the 
esteem  of  the  department  of  Fonts  et  Chaussees,  he  had 
been  promoted  to  the  rank  of  Inspector-General,  and 
he  was  chosen  by  his  fellow-citizens  of  Bordeaux  to  be 
one  of  a  deputation  to  wait  upon  the  Emperor  at 
Bayonne.  He  had  then  the  haj^piness  to  submit  to 
this  great  ruler  his  future  projects  and  his  past  success, 
and  felt  certain  that  from  that  time  the  great  work  to 
which  he  had  devoted  himself  would  not  be  abandoned, 
and  that  its  future  success  was  assured.  The  fixation  of 
the  whole  of  the  Dunes  is  now  ranked  among  the  great 
public  benefits  to  which  Napoleon,  with  the  instinct  of 
a  genius,  gave  his  support.  Bremontier  in  his  dying 
hours  was  doubtless  consoled  by  this  pleasing  pro- 
spect, and  he  breathed  his  last  surrounded  by  his 
friends,  with  the  calmness  and  resignation  of  a  true 
philosopher.' 

Bremontier  recognised  the  fact  that  the  only  way  to 
grapple  with  the  forces  of  Nature  is,  not  to  fight  blindly 
against  them,  but  to  try  to  make  use  of  them.  Nature 
is  always  working  for  our  benefit,  and  although  at 
times,  in  a  fit  of  anger  as  it  were  (the  real  object  of 
which  we  may  fail  to  comprehend),  she  destroys  much  of 
her  own  work,  still,  in  the  long  run,  those  who  endeavour 
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to  turn  her  forces  to  account  will  find  the  balance  enor- 
mously in  their  favour. 

It  is  well  known,  and  has  been  long  recognised,  that 
the  best  protection  for  a  bank  or  rampart  against  the 
fury  of  the  elements  is  to  plant  it.  A  loose  heap  of  earth 
is  liable  (no  matter  how  huge  it  may  be)  to  be  washed 
and  blown  away  in  times  of  tem^pest.  If,  however,  the 
bank  be  planted,  the  roots  of  the  trees  and  plants  hold 
the  elements  of  the  soil  together,  and  the  spreading 
branches  and  leaves  form  at  the  same  time  a  protection 
from  the  fury  of  wind  and  water.  It  is  true  that  even 
planted  hiUs  and  banks  may  suffer  severely  in  times  of 
exceptional  storm,  but  the  storm  once  past,  the  silent 
forces  of  Nature  commence  at  once  the  work  of  recon- 
struction ;  the  damaged  roots  send  forth  fresh  rootlets, 
the  damaged  branches  soon  push  again  with  buds  of 
promise,  and  possibly  before  the  advent  of  the  next  ex- 
ceptional gale  the  storm  rampart  is  stronger  than 
before.  These  silent  forces  of  Nature  are  truly  bene- 
ficent ;  they  merely  ask  for  fair  play,  they  work  for  us 
without  wage ;  and  one  great  principle  of  success  in  all 
work  in  this  world,  be  it  legislative,  be  it  sanitary,  or  be 
it  of  any  other  kind,  is  to  go  with  them,  not  to  fight 
against  them,  to  learn  if  we  can  w^hat  is  Nature's  inex- 
orable law,  and  lay  to  our  hearts  the  fact  that  Nature 
brooks  neither  stubbornness  nor  disobedience. 

Bremontier  recognised  the  fact  that  the  only  way  to 
fix  the  drifting  sand-dunes  was  to  plant  them  :  but  how, 
and  with  what  ?  These  were  the  questions  he  had  to 
solve.  Sand  is  not  regarded  as  a  promising  soil  by 
agriculturists  in  general,  and  the  sea-sand  along  the 
shore  is  the  least  promising  of  all.  And  yet  sand  must 
contain  in  its  interstices  a  good  deal  of  organic  matter 
left  by  the  seaward- tending  rivers,  and  the  fact  that  the 
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sandy  estuaries  of  rivers  are  very  liable  to  breed  malaria 
maybe  taken  as  evidence  that  organic  matter  must  exist 
in  quantity  and  in  fine  division  among  the  minute  par- 
ticles of  sand.  This  spring  (1886)  I  was  astonished  at 
finding,  close  to  Biarritz  and  within  a  few  yards  of  the  sea, 
a  flourishing  crop  of  peas  which  had  been  sown  in  the 
sand  without,  apparently,  the  admixture  of  any  manurial 
body.  They  were  protected  from  the  sea-winds  by 
hurdling  made  of  gorse,  and  enjoyed  an  ample  exposure 
to  the  sun,  and  thus  bid  fair  to  yield  a  good  return  in 
due  time.  The  pea  is  a  plant  that  sends  its  roots  very 
deeply,  and  the  roots  doubtless  found  moisture  and 
nourishment  at  a  great  depth  below  the  surface.  For 
fixmg  dunes,  however,  something  more  permanent  than 
peas  is  necessary,  and  Bremontier  resolved  to  try  the 
Finns  viaritima,  a  tree  which  Avas  known  to  flourish  in 
sandy  soils  near  the  coast.  The  Pinus  maritima  is  a 
species  of  Pinaster,  and  in  habit  and  size  it  very  much 
resembles  the  common  '  Scotch  Fir,'  with  which  we  are 
all  familiar.  Bremontier  made  his  first  sowings  of  the 
seeds  of  the  Pinus  maritima  in  the  year  1789,  and  I  will 
state  shortly  his  perfected  manner  of  procedure  by  wiiich 
he  overcame  the  obvious  difficulties  of  his  task. 

I  w^onder  wdiat  the  dull-minded  and  prejudiced 
peasant  thought  of  this  enthusiast  who  went  forth  to  do 
battle  with  the  mighty  ocean,  and  still  mightier  wind, 
armed  only  with  a  few  handfuls  of  pine  seeds,  such  as 
might  be  driven  far  away  by  the  first  strong  gust  that 
blew.  I  wonder  also  if  only  the  ignorant  laughed  at 
him,  and  if  he  escaped  the  jeers  and  sneers  of  those  w4io 
had  enjoyed  the  advantages  of  a  better  education. 
Prol)ably  not,  and  equally  probably  he  cared  little  for  the 
opinions  of  the  prejudiced.  The  pine  seeds  were  sown 
mixed  with  seeds  of  the  common  broom,  and  the  sowings 
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were  made  in  a  direction  at  right  angles  to  the  prevaihng 
wind.  A  screen  of  hurdles  made  of  gorse  or  of  planks 
deeply  driven  into  the  sand  was  placed  on  the  windward 
side  of  the  seed-gromid,  and  the  seed-ground  itself  was 
thatched  with  pine  branches  and  other  suitable  material. 
At  the  end  of  the  first  year  the  broom  would  be  nine  or 
ten  inches  high  and  the  pine  saplings  only  two  or  three 
inches,  and  thus  the  tender  little  saplings  were  nursed 
and  protected  by  the  plants  of  broom.  In  half  a  dozen 
years  or  so  the  brooms  had  reached  their  full  growth, 
but  the  pines  continued  to  grow,  and,  in  course  of  time, 
overtopped  the  brooms,  and  smothered  their  nurses. 
Being  judiciously  thinned  and  pruned  by  the  foresters, 
the  pines  grew  into  fine  trees  able  to  resist  the  fury  of 
the  elements,  sending  their  long  tap-roots  and  laterals  in 
all  directions  through  the  dunes,  and  causing  them  to 
become  year  by  year  a  stronger  and  stronger  protection 
to  the  inland  wastes  instead  of  a  dangerous  menace. 
Before  the  dawn  of  the  present  century  Bremontier  had 
proved  the  success  of  his  practice.  In  the  year  1801  the 
matter  was  taken  in  hand  by  the  French  Government, 
and  in  1810  it  was  ordained  that  so  much  of  the  sand- 
dunes  as  belonged  to  the  State  should  be  planted  after 
the  manner  of  Bremontier,  while  the  private  property  of 
those  who  were  unwilling  or  unable  to  plant  should  be 
taken  in  hand  by  the  State,  all  revenue  arising  from 
such  land  being  confiscated  until  the  cost  entailed  by  the 
work  had  been  recouped. 

In  1817  a  yearly  sum  of  less  than  4,000/.  was  voted 
for  the  reclamation  of  the  dunes  and  wastes  of  Gascony, 
with  the  result  that,  in  the  department  of  the  Landes, 
98,000  acres  of  forest  have  been  planted ;  and  whereas 
in  1834  there  were  about  900,000  acres  of  uncultivable 
land  in  the  department  of  the  Landes  alone,  there  are 
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now  only  340,000  acres,  showing  that  m  the  past  half- 
century  reclamation  has  proceeded  at  the  rate  of  12,000 
acres  a  year.  These  figures  apply  only  to  the  depart- 
ment of  the  Landes,  and  leave  out  of  consideration  the 
department  of  the  Gironde,  in  which,  however,  nearly  half 
these  waste  moorlands  are  situated.  This  reclamation 
has  heen  made  possible  by  the  fixation  of  the  dunes, 
which  has  rendered  systematic  drainage  operations 
practicable.  Canals  and  drains  have  been  cut  in  every 
direction,  and,  thanks  to  the  pine  forests,  there  is  now  no 
longer  any  risk  of  their  being  choked  up  with  sand. 

The  Pinus  maritima  has  proved  a  very  profitable 
tree.  Within  twenty  or  twenty-five  years  of  sowing  it 
begins  to  yield  a  return.  The  timber  is  of  very  moderate 
quality,  but  is  largely  used  for  packing-cases,  for  shores 
in  the  dockyards  of  Bordeaux,  for  railway  sleepers,  and 
for  firewood.  I  may  remark  in  passing  that  the  great 
scarcity  of  coal  in  France  compels  the  French  to  look  to 
their  forests  for  fuel,  and  there  is  probably  no  nation 
more  clever  and  more  thrifty  in  the  management  of 
trees. 

The  pine  trees  are  chiefly  valuable  for  their  yield  of 
turpentine  and  resin,  which  in  that  comparatively  warm 
climate  is  very  abundant.  The  resin  is  obtained  by 
removing  a  strip  of  bark  from  the  tree  and  allowing  the 
exuding  sap  to  trickle  into  a  small  earthen  vessel  shaped 
like  a  flower-pot.  The  trees  begin  to  yield  reshi  when 
they  are  about  twenty  3  ears  old,  and  the  resin  is  worth 
about  51.  a  hogshead  in  its  crude  condition.  As  far  as 
1  am  able  to  judge,  it  requires  about  250  trees  on  an 
acre  of  ground  to  give  a  hogshead  of  resin.  It  requires 
comparatively  little  labour  to  cohect  the  resin,  so  that 
the  profit  per  acre  from  the  resin  harvest  is  considerable. 
It  is  said  that  the  draining  away  of  the  resin  does  not 
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seriously  affect  the  value  of  the  timber.  Besides  resin 
and  timber  the  manufacture  of  charcoal  is  largely 
carried  on — charcoal,  as  you  are  aware,  being  in  great 
demand  in  France  for  a  variety  of  purposes. 

Thus  it  appears  that  the  waste  moorlands  on  the 
shores  of  the  Bay  of  Biscay  have  become  of  great  com- 
mercial value.  Journeyin.nj  from  Bordeaux  to  Bayonne, 
the  railway  passes  through  one  long  monotonous  pine 
forest.  When  I  state  that  the  journey  takes  between 
four  and  five  hours,  you  will  be  able  to  judge  of  the  vast 
tract  of  country  which,  once  the  abomination  of  desola- 
tion, is  now  covered  with  millions  of  the  resin-yielding 
Pinus  mantima.  The  cultivation  of  the  pine  improves 
the  soil,  which  is  gradually  enriched  and  altered  in 
quality  by  the  dead  leaves  and  other  vegetable  debris 
which  fall  upon  it.  In  some  places  clearings  have  been 
made  in  the  forest  and  vineyards  planted,  and  I  need 
not  remind  you  that  the-most  valuable  vineyards  in  the 
world  are  on  the  southern  bank  of  the  Gironde,  on  the 
very  fringe  of  the  pine  woods  which  I  have  been  de- 
scribing. 

The  rise  in  agricultural  value  of  this  tract  of  country, 
great  as  it  is,  is  a  small  matter.  The  great  gain  after 
all  has  been  the  rendering  wholesome  of  a  pestilential 
swamp  and  the  removal  of  a  plague  spot  from  the  face 
of  Nature.  The  shepherds  of  the  Landes,  except  in 
very  few  places,  have  now  no  longer  any  need  to  walk 
about  on  stilts,  and  malaria  and  pellagra  from  being 
common  have  become  rarities,  and  will  soon  be  extinct. 
Life  in  this  district  no  longer  languishes  and  ends  pre- 
maturely, but  the  inhabitants  enjoy  vigorous  health, 
a]id  that  happiness  and  contentment  which  vigorous 
health  alone  can  give. 

Population  has  increasad  very   rapidly  since  the 
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beginning  of  the  century,  and  industries  of  various  kinds 
are  able  to  be  carried  on.  Bound  the  basin  of  Arcachon 
is  a  very  large  population,  supported  mainly  by  the 
oyster  fisheries,  and  the  town  of  Arcachon,  which  ha^ 
grown  up  in  the  pine  forest,  is  one  of  the  well-kno^Yn 
health  resorts  in  Europe,  where  land  in  the  best  situa- 
tions is  worth  about  1,000L  an  acre.  Well  may  the 
dwellers  in  iVrcachon  raise  a  statue  to  Bremontier, 
whose  far-seeing  and  thrifty  policy  has  brought  them 
health,  happiness,  and  riches  in  place  of  disease,  misery, 
and  poverty. 

I  have  now  given  you  the  simple  details  of  the 
manner  in  which  Bremontier' s  small  beginning  has 
made  great  end  ;  how  his  pine  plantations,  made  at  first 
with  no  little  labour  and  sorrow,  begnii  along  the  coast, 
and  with  the  lapse  of  a  century  have  reclaimed  a 
province. 

You  will  be  asking,  perhaps,  why  I  have  chosen 
this  subject  for  my  short  address  to  the  iiihabitants  of 
York,  and  having  listened  to  my  tale,  you  will  be  asking 
for  the  moral. 

I  chose  this  subject  for  my  address  for  several 
reasons.  The  chief  reason  probaljly  is  to  be  found  in 
the  fact  that  I  spent  part  of  the  early  spring  of  this 
year  in  the  district  which  I  have  been  describing,  and 
what  I  saw  there  made,  as  it  could  not  fail  to  do,  a 
very  deep  impression  upon  me. 

My  next  reason  was  that  it  is  an  aspect  of  sanitation 
which  is  not  often  dealt  with  at  meetings  like  this,  and 
I  was  glad  of  the  opportunity  of  taking  you  away  from 
pipes,  traps,  sinks,  and  those  expensive  roads  to  health 
which  we  have  to  consider  in  cities,  to  contemplate  the 
sanitary  effect  of  good  husbandry  in  the  open  air  ;  and 
to  show^  you  on  a  large  scale  what  I  believe  to  be  univer- 
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sally  true,  viz.  that  the  cultivator  of  the  soil  must 
always  be  the  right-hand  man  of  the  sanitarian. 

It  has  been  refreshing  for  us  to  contemplate  a  sanitary 
work  which  has  proved  a  financial  success.  Sanitation 
always  gives  us  the  best  of  all  dividends — health.  It  is 
said  to  be  a  short-sighted  policy,  especially  in  cities,  to 
look  for  a  money  return  on  the  capital  expended  on  works 
for  improving  the  public  health.  The  thrifty  French, 
however,  have  given  to  the  world  a  valuable  example  of 
a  comparatively  small  expenditure  yielding  m  the  course 
o  f  time  a  magnificent  return  of  both  health  and  niaterial 
prosperity. 

Do  not  run  aw^ay  with  the  idea  that  the  Finns 
niantima  is  a  cure  for  all  waste  lands  and  unwhole- 
some districts,  because  it  happens  to  be  especially  suited 
to  the  soil  and  cHmate  of  the  eastern  shores  of  the  Bay 
of  Biscay.  In  the  warm  climate  of  the  south  it  yields 
abundance  of  resin  and  turpentine,  grows  quickly,  and 
furnishes  a  large  quantity  of  timber.  In  more  northern 
climates  it  will  grow,  but  does  not  flourish  ;  and  although 
there  is  at  least  one  fine  specimen  in  Kew  Gardens,  it  is 
not,  from  all  I  have  heard,  a  tree  suited  to  this  climate. 

My  story  seems  to  show  that  in  the  reclamation  of 
waste  lands  we  must  not  be  in  a  hurry.  Nature  is  sure, 
but  from  our  point  of  view  slow.  Bremontier,  and 
those  who  worked  with  him,  began  in  a  small  way.  We 
may  be  sure  that  experience  had  to  be  bought  at  more  or 
less  expense  ;  and  it  was  not  until  the  success  of  his 
methods  had  been  proved  that  the  French  Government 
seriously  took  the  matter  in  hand.  Bremontier  was  a 
true  patriot.  He  worked  solely  for  the  good  of  his 
country  and  for  posterity.  He  had  no  idea  of  immediate 
profit,  either  for  himself  or  his  contemporaries.  He 
diew  his  modest  salary  as  Inspector-General  of  Pioads 
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and  Bridges,  but  looked  to  no  further  profit.  He  lived 
barely  long  enough  to  see  the  resin  flow  from  his  first 
plantings.  He  pointed  out,  as  it  were,  the  way  to  the 
promised  land,  but  for  himself  he  only  saw  the  pro- 
mised land  '  in  his  mind's  eye.'  It  is  good  for  us  to 
bear  this  fact  in  mind,  for  many  reformers  of  the  present 
day  seem,  in  questions  of  land  management,  to  look 
only  for  immediate  results,  and  to  be  actuated  by  the 
not  very  noble  sentiment  of  '  Bother  posterity  !  What 
has  posterity  done  for  me  ?  ' 

There  has  been  a  good  deal  of  talk  of  late  about  the 
reclamation  of  waste  lands  in  this  country,  and  the 
opinion  of  some  seems  to  be  that  worthless  soil  presents 
a  glorious  opportunity  of  wasting  money.  These  are 
questions  concerning  which  I  cannot  speak  to  you  as  an 
expert,  but  it  seems  certain  that  the  problem  of  reclama- 
tion must  differ  with  the  circumstances  of  soil  and 
situation,  and  that  it  is  far  more  easy  to  do  the  wrong 
thing  than  the  right.  The  first  thing  necessary  is  to 
find  a  Bremontier  to  show  the  way.  We  shall  want 
a  Bremontier  to  show  us  the  way  out  of  the  pestilential 
quagmire  which  we  Londoners  are  making  by  dint  of 
large  expenditure  in  the  estuary  of  the  Thames.  We 
want  a  genius  and  enthusiast  who  will  do  for  the  bogs  of 
Ireland  what  this  great  Frenchman  did  for  the  Landes 
of  Gascony.i 

'  For  many  of  the  facts  embodied  in  this  address  I  am  indebted  to 
Dr.  John  Croumbie  Brown's  '  Pine  Plantations  on  the  Sand-Wastes  of 
France.'    Edinburgh  (Oliver  and  Boyd),  1878. 
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Besant.— The  History  of  London. 
By  Walter  Besant.  With  74  Illus- 
trations. Crown  8vo.,  ij'.  9(/.  Or  bound 
as  a  School  Prize  Book,  2s.  6d. 

Brassey.— Papers  and  Addresses. 
By  Lord  Brassey. 

Naval  and  Maritime,  1872-1893. 
2  vols.    Crown  8vo. ,  10s. 

Mercantile  M.\rine  and  Naviga- 
tion, 1871-1894.    Crown  8vo. ,  5  ^. 


Bright.— A  History  of  England.  By 
the  Rev.  J.  Frank  Bright,  D.D. , 
Period  I.     Medieval  Monarchy  -. 

A.d.  449  to  1485.   Crown  8vo.,  4^-.  6d. 
Period  II.     Personal  Monarchy  : 

1485  to  1688.    Crown  8vo. ,  5^-. 
Period  III.     Constitutional  Mon- 
archy: i689toi837.  Cr.Svo.,  75.  6^/. 
Period  IV.    The  Growth  of  Demo- 
cracy: 1837  to  1880.  Cr.  Bvo.,  6s. 

Buckle.- History  of  Civilisation  in 
England  and  FRANrE,  Spain  and 
Scotland.  By  Henry  Thomas 
Buckle.    3  vols.    Crown  Bvo.,  24.S. 

Chesney. — Indian  Polity  :  a  View  of 
the  System  of  Administration  in  India. 
By  General  Sir  George  Chesney, 
K.C.B.,  M.P.  With  Map  showing  all 
the  Administrative  Divisions  of  British 
India.    8vo.  2xs. 

Creighton.— History  of  the  Papacy 
during  the  Reformation.  By 
Mandell  Creighton,  D.D.,  LL.D., 
Bishop  of  Peterborough.  Vols.  I.  and 
II.,  1378-1464,  32^.  Vols.  III.  and  IV., 
1464-1518. ,  24^.  Vol.  v.,  1517-1527, 
Bvo.,  15.^. 

Curzon.— Works  by  the  Hon.  George 
N.  Curzon,  M.P. 

Problems  of  the  Far  East  :  Japan, 
Corea,  China.  With  2  Maps  and 
50  Illustrations.    Bvo.,  21.5-. 

Persia  and  the  Persian  Question. 
With  9  Maps,  96  Ilkistrations,  Appen- 
dices, and  an  Inde.x.  2  vols.  Bvo.  ,42f. 
De  Toequeville.  — Democracy  in 

America.    By  Alexis  de  Tocque- 

VlLLE.    2  vols.    Crown  8vo.,  16^. 

Ewald.— Works  by  H El N RICH  Ewald, 
Professor  in  the  University  of  Guttingen. 
The  Antiquities  of  Israel.    8vo. , 
125.  6d. 

The  History  OF  Israel.  8  vols.  8vo. 
Vols.  I.  and  II.,  245.  Vols.  III.  and 
IV.,  2i.r.  Vol.  v.,  18.9.  Vol.  VI.,  16.^-. 
Vol.  VII.,  2is.    Vol.  VIII.,  l8s. 
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Fitzpatrick.— SiiCKET  Service 
UNDKK  Pitt.  By  W.  J.  Fitzpatrick, 
F.S.A.,  Author  of  '  Correspondence  of 
Daniel  O'Conneir.    Svo. ,  js.  6d. 

Freeman.— The  Historical  Geo" 
GRAPHY  OF  Europe.  By  Edward  A* 
Freeman.  With  65  Maps.  2 vols.  8vo.' 
3 1  J.  6d. 

Froude. — Works  by  James  A.  Froude. 
The  History  of  England,  from  the 
Fall  of  Wolsey  to  the  Defeat  of  the 
Spanish  Armada. 

Popular  Edit.     12  vols.     Cr.  8vo. , 
y.  6d. 

Silver  Libi-ary  Edit.     12  vols.  Cr. 
8vo.,  loj.  6d. 
The  Divorce  of  Catherine  of  Ara- 

GON :  the  Story  as  told  by  the  Imperial 

Ambassadors  resident  at  the  Court  of 

Henry  VHI.    Crown  Bvo. ,  bs. 
The  Spanish  Story  of  the  Armada, 

and  other  Essays.    Crown  Bvo. ,  6s. 
The  English  in  Irei,and  in  the 

Eighteenth  Century. 

Cabinet  Edit.    3  vols.   Cr.  8vo. ,  i8j. 

Silver  Library  Edit.   3  vols.  Crown 
8vo. ,  10s.  6d. 
Short  Studies  on  Great  Subjects. 

Cabinet  Edit.    4  vols.    Cr.  8vo.,  24^. 

Silver  Library  Edit.    4  vols.  Crown 
8vo.,  y.  6d.  each. 
C^SAR  :  a  Sketch.    Cr.  Bvo. ,  y.  6d. 

Gardiner.— Works  by  Samuel  Raw- 
son  Gardiner,  M.A.,  Hon.  LL.D., 
Edinburgh. 

History  of  England,  from  the  Ac- 
cession of  James  I.  to  the  Outbreak  of 
the  Civil  War,  1603-1642.  10  vols. 
Crown  8vo.,  6s.  each. 

History  of  the  Great  Civil  War, 
1642- 1649.   4  vols.   Cr.  8vo.,  6s.  each. 

History  of  the  Commonwealth 
AND  THE  Protectorate,  1649-1660. 
Vol.  I.,  1649-1651.  With  14  Maps. 
Bvo.,  21s. 

The  Student's  Historyof England, 
With  378  Illustrations.    Cr.  8vo. ,  i2j. 

Also  in  Three  Volumes. 
Vol.  I.  B.C.  55 — A.D.  1509.    With  173 

Illustrations.    Crown  Bvo.  4^. 
Vol.  II.  1509- 1689.    With  96  Illustra- 
tions.   Crown  Bvo.  4^. 
Vol.  III.  1689-1885.    With  109  Illus- 
trations.   Crown  Bvo.  4J. 


G-reville. — A  Journal  of  the  Reigns 
OF  King  George  IV.,  King  William 
IV.,  AND  Queen  Victoria.  By 
Charles  C.  F.  Greville,  formerly 
Clerk  of  the  Council.  8  vols.  Crown 
Bvo.,  6^.  each. 

Hearn.— The  Government  of  Eng- 
land :  its  Structure  and  its  Development 
By  W.  Edward  Hearn.    8vo.  ,  i6j-. 

Herbert. — The  Defence  of  Plevna, 
1877.  Written  by  One  who  took  Part 
in  it.  By  William  V.  Herbert.  With 
Maps,  Bvo. 

Historic  Towns.— Edited  by  E.  A. 

Freeman,  D.C.L..  and  Rev.  William 

Hunt,  M.A.    With  Maps  and  Plans. 

Crov/n  Bvo.,  3^.  6d.  each. 

Bristol.    By  the  Rev.  W.  Hunt. 

Carlisle.  By  Mandell  Creighton, 
D.D. ,  Bishop  of  Peterborough. 

Cinque  Ports.  By  Montagu  Bur- 
rows. 

Colchester.    By  Rev.  E.  L.  Cutts. 

EIxeter.    By  E.  A.  Freeman. 

London.    By  Rev.  W.  J.  Loftie. 

Oxford.    By  Rev.  C.  W.  Boase. 

Winchester.  By  Rev.  G.  W.  Kit- 
chin,  D.D. 

York.    By  Rev.  James  Raine. 

New  York.  By  Theodore  Roosevelt. 

Boston  (U.S.)  By  Henry  Cabot 
Lodge. 

Joyce.— A  Short  History  of  Ireland, 
from  the  Earliest  Times  to  t6oB.  By 
P.  W.  Joyce,  LL.D.  Crown  Bvo., 
\os.  6d. 

Lang.— St.  Andrews.  By  Andrew 
Lang.  With  8  Plates  and  24  Illustra- 
tions in  the  Text,  by  T.  Hodge.  Bvo., 
15^-.  net. 

Lecky.— Works  by  William  Edward 
Hartpole  Lecky. 

History  of  England  in  the  Eigh- 
teenth Century. 
Lib7-ary  Edit.    8  vols.  Bvo.,  ^s. 
Cabinet  Edit.     England.    7  vols. 
Cr.  Bvo.,  6s.  each.    Ireland.  5 
vols.    Crown  Bvo.,  6s.  each. 

History  of  European  Morals  from 
Augustus  to  Charlemagne.  2 
vols.    Crown  Bvo. ,  \6s. 

History  of  the  Rise  and  Influence 
OF  THE  Spirit  of  Rationalism  in 
Europe.    2  vols.    Crown  Bvo. ,  \6s. 


LONGMANS  &>  CG.'S  STANDARD  AND  GENERAL  WORKS. 


History,  Politics,  Polity,  Political  Memoirs,  continued. 

Maeaulay.— Works  hy  Lord  Mac- 

AUL  AY.  — co??ii?med. 

Miscellaneous  Writings. 


Lecky.— Works  by  William  Edward 
Hartpole  'LKCKY—contimied. 
The  Empire  :  its  Value  and  its  Growth. 
An  Inaugural  Address  delivered  at  the 
Imperial  Institute,  November  20,  1893, 
under  the  Presidency  of  H.R.  H.  the 
Prince  of  Wales.    Crown  8vo.  i^.  6d. 

Maeaulay —Works  by  Lord  Mac- 

AULAY. 

Complete  Works. 

Cabinet  Edit.     16  vols.     Post  Bvo., 

Library  Edit.    8  vols.    Bvo.,  ^5  S^- 

History  of  England  from  the  Ac- 
cession OF  James  the  Second. 
Popular  Edit.  2  vols.  Cr.  8vo. ,  5J. 
Student's  Edit.  2  vols.  Cr.  8vo.,i2j. 
People's  Edit.  4  vols.  Cr.  8vo. ,  i6j-. 
Cabinet  Edit.  8  vols.  Post  8vo.,  48^. 
Library  Edit.   5  vols.   8vo.,  ^^4. 

Critical  and  Historical  Essays, 
WITH  Lays  of  Ancient  Rome,  in  i 
volume. 

Popular  Edit.    Crown  8vo.,  25.  6d. 
A  tLthorised  Edit.  Crown  8vo. ,  2J.  6c/. , 

or  35.  (id. ,  gilt  edges. 
Silver  Library  Edit.     Crown  8vo., 

3^.  6d. 

Critical  and  Historical  Essays. 
Student's  Edit,    i  vol.    Cr.  8vo. ,  ds. 
People's  Edit.    2  vols.    Cr.  8vo.,8:.. 
Trevelyan  Edit.   2  vols.   Cr.  8vo.,  gj. 
Cabinet  Edit.   4  vols.    Post  8 vo.,  245-. 
Library  Edit.    3  vols.    8vo. ,  365. 

Essays  which  may  be  had  separately, 
price  6d.  each  sewed,  is.  each  cloth. 

Lord  Chve. 
The  Earl  of  Chat- 
ham (Two  Essays). 
Ranke    and  Glad- 
stone, 
Milton  and  Machia- 
velli. 

Lord  Byron,andThe 
Comic  Dramatists 
of  the  Restoration. 


People's  Edit. 
Libra7y  Edit. 


I  vol.    Cr.  8vo 
2  vols.    8vo. ,  2 


45.  ed. 


Addison  and  Wal- 
pole. 

Frederick  the  Great. 

Lord  Bacon. 

Croker's  Boswell's 
Johnson. 

Hallam's  Constitu- 
tional History. 

Warren  Hastings 
(3<y.  swd.,  6d.  cl. ). 


Selections  from  the  Writings  of 
Lord  Macaulay.  Edited,  with 
Occasional  Notes,  by  the  Right  Hon. 
Sir  G.  O.  Trevelyan,  Bart.  Crown 
8vo.,  6s. 

May— The  Constitutional  History 
OF  England  since  the  Accession  of 
George  III.  1760-1870.  By  Sir  Thomas 
Erskine  May,  K.C.B.  (Lord  Farn- 
borough).    3  vols.    Crown  8vo.,  18^'. 

Merivale. — Works  by  the  Very  Rev. 
Charles  Merivale,  late  Dean  of  Ely. 
History  of  the  Romans  under  the 
Empire. 

Cabinet  Edit.  8  vols.  Cr.  8vo. ,  485'. 
Silver  Libra7y  Edit.     8  vols.  Cr, 
Bvo.,  35.  6d.  each. 
The  Fall  of  the  Roman  Republic: 
a  Short  History  of  the  Last  Century 
of  the  Commonwealth.    i2mo. ,  'js.  6d. 

Montague.— The  Elements  of  Eng- 
lish Constitutional  History,  from 
the  Earliest  Time  to  the  Present  Day. 
By  F.  C.  Montague,  M.A.  Crown  Bvo. , 
3^.  6d. 

O'Brien.— Irish  Ideas.  Reprintei^ 
Addresses.  By  William  O'Brien, 
M.P.    Cr.  Bvo.  2s.  6d. 


Prendergast. 

Restoration 
1660-1690. 
Author  of 
in  Ireland 


-Ireland  from  the 
TO  the  Revolution, 
By  John  P.  Prendergast, 
The  Cromwellian  Settlement 
Bvo.,  5s. 


Popular  Edit.    Cr.  Bvo.,  25.  6^/. 
Miscellaneous     Writings  and 
Speeches. 

Cabinet  Edit.  Including  Indian 
Penal  Code,  Lays  of  Ancient  Rome, 
and  Miscellaneous  Poems.  4  vols. 
Post  Bvo. ,  24^-. 


Seebolim.  —  The  English  Village 
Community  Examined  in  its  Relations 
to  the  Manorial  and  Tribal  Systems,  &c. 
By  Frederic  Seebohm.  With  13  Maps 
and  Plates.    Bvo.,  16^. 

Sli  arpe.— London  and  the  Kingdom  : 
a  Histo'y  derived  mainly  fiom  the 
Archives  at  Guildhall  in  the  custody  of 
the  Corporation  of  the  City  of  London. 
By  Reginald  R.  Sharpe,  D.C.L.,  Re- 
cords Clerk  in  the  Office  of  the  Town 
Clerk  of  the  City  of  London.  3  vols.. 
8vo.    Vols.  I.  and  II.,  xos.  6d.  each. 
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S  h  e  p  p  a  r  d.  —  Memorials  of  St. 
James's  Palace.  By  the  Rev. 
Edgar  Sheppard,  M.A.  .  Sub-Dean  of 
the  Chapels  Royal.  With  41  full-page 
Plates  (8  photo-intaglio),  and  32  Illustra- 
tions in  the  Text.    2  Vols.    8vo,  365-.  net. 

Smith. — Carthage  and  the  Cartha- 
ginians. By  R.  Bosvvorth  Smith, 
M.A. ,  Assistant  Master  in  Harrow 
School.  With  Maps,  Plans,  &c.  Cr. 
Bvo.,  3J.  6d. 

Stephens.— A  History  of  the  French 
Revolution.  By H,  MokseStephens, 
Balliol  College,  O.xford.  3  vols.  Bvo. 
Vols.  I.  and  H.  i8s.  each. 

Stubbs.— History  of  the  University 
of  Dublin,  from  its  Foundation  to  the 
End  of  the  Eighteenth  Century.  By  J. 
W.  Stubbs.  'Svo.,  12.?.  6(i. 

Sutherlan d.— The  H istory  of 
Australia  and  New  Zealand,  from 
1606  to  1890.  By  Alexander  Suther- 
land, M.A.,  and  Gi<:oKGE  Suther- 
land, M.A.    Crown  8vo.,  2s.  6d. 


Todd. — Parliamentary  Government 
IN  THE  British  Colonies.  ByALPHEus 
Todd,  LL.D.    8vo.,  30^-.  net. 

Wakeman  and  Hassall.— Essays 
Introductory  to  the  Study  of 
English  Constitutional  History. 
Edited  by  Henry  Offley  Wakeman, 
M.A.,  and  Arthur  Hassall,  M.A. 
Crown  8vo. ,  6s. 

Walpole.— Works  by  Spencer  Wal- 
pole. 

History  of  England  from  the  Con- 
clusion OF  THE  Great  War  in 
1815TO1858.  6  vols.  Cr.  8vo.  ,6i-.  each. 

The  Land  of  Home  Rule  :  being  an 
Account  of  the  History  and  Institu- 
tions of  the  Isle  of  Man.    Cr.  8vo. ,  6s. 

Wylie=— History  of  England  under 
Henry  IV.  By  James  Hamilton 
Wylie,  M.A.,  one  of  H.  M.  Inspectors 

I     of  Schools.    3  vols.    Crown  8vo.  Vol. 

j     I, ,  i':;99-i404,  10s.  6d.     Vol.  II.  15^. 

'     Vol.  in,  \_rn  preparation.. 


Biography,  Personal  Memoirs,  &c. 


Armstrong.— The  Life  and  Letters 
OF  Edmund  J.  .Armstrong.  Edited 
by  G.  F.  Armstrong.   P^cp.  Bvo. ,  -ys.  6d. 

Bacon.  —  Letters  and  Life  of 
Francis  Bacon,  including  all  his 
Occasional  Works.  Edited  by  J. 
Spedding.    7  vols.    Bvo. ,  ;^4  4^-. 

Boyd.— Works  by  A.  K.  H.  Boyd,  D.D.  . 
LL.D.,  Author'  of  'Recreations  of  a 
Country  Parson,'  &:c. 
Twenty-five  Years  of  St.  Andrews. 
1865-1890.   2  vols.   Bvo.    Vol.  I.,  I2i-. 
Vol.  II.,  i5.y. 
St.    Andrews    and    Elsewhere  : 
Ghmpses  of  Some  Gone  and  of  Things 
Left.    8vo.,  15J. 

CJarlyle.— Thomas  Carlyle  :  a  History 
o\  his  Life.    Bv  I.  Anthony  Froude. 
179S-1835.    2  vols.    Crown  Bvo. ,  yj. 
1834-18BX.    2  vols.    Crown  Bvo. ,  7^. 

Erasmus.— Life  and  Letters  of 
Ek.'VSMUS  ;  a  Series  of  Lectures  delivered 
at  Oxford.  By  J  AMES  Anthony  Froude. 
Crown  Bvo.,  6s. 

Fabert.— Abraham  Fabert  :  Governor 
of  Sedan  and  Marshal  of  France.  His 
Life  and  Times.  1599-1662.  By  George 
^Hooper.  With  a  Portrait.  Z\o.,\os.6d. 


Fos. — The  Early  History  of  Charles 
James  Fox.    By  the  Right  Hon.  Sir  G. 
j     O.  Trevelyan,  Bart. 
I        Libra7y  Edition.    Bvo. ,  i2,s. 

Cabinet  Edition.    Crown  Bvo. ,  6s. 

}  Granville.-THE  Letters  of  Harriet 
i  Countess  Granville,  1810-1B45. 
j  Edited  by  her  Son,  the  Hon.  F.  Leve- 
I     son  Gower.    2  vols.    Bvo. ,  32.y. 

Hamilton.— Life  of  Sir  William 
FIamilton.  By  R.  p.  Graves.  3  vols. 
15^.  each.  Addendum.  Bvo.  ,6<f.  sewed. 

Havelock.— Memoirs  of  Sir  Henry 
Havelock,  K.C.B.  By  John  Clark 
Marshman.    Crown  Bvo.,  3^-.  6d. 

Kostlin  —Life  of  Luther.  By 
Julius  Kostlin.  With  lUusti-ations 
"from  Authentic  Sources.  'i  ranslated 
from  the  German.     Crown  8vo.,  ys.  6d. 

Macanlay.— The  Life  and  Letters 
OF  Lord  Macaulay.  By  the  Right 
Hon.  Sir  G.  O.  Trevelyan,  Bart. 

Popular  Edit,   i  vol.  Cr.  Bvo.,  -zs.  6d. 

Student's  Edit,    i  vol.    Cr.  Bvo.,  6s. 

Cabinet  Edit.    2  vols.  Post  Bvo.,  I2i-. 

Library  Edit.    2  vols.    Bvo. ,  36.?. 
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Marbot.— The  Memo'iks  of  the  Bakon 
DE  Marbot.  Translated  from  the 
French  by  Arthur  John  Butler, 
M.A.    Crown  8vo. ,  js.  '6d. 

Montrose.— Deeds  of  Montrose  : 
The  Memoh^s  of  James,  Marquis  of 
Montrose,  1639-1650.  By  the  Rev. 
George  Wish  art,  D.D.  (Bishop  of 
Edinburgh,  1662-1671).  Tran.slated  by 
the  Rev.  Alexander  Murdoch, F.S.A. 
and  H.  F.  Moreland  Simpson,  4to. , 
36^-.  net. 

Seebohm.—THE  Oxford  Reformers 
— ^J  ohn  Colet,  Erasmus  and  Thomas 
More  :  a  History  of  their  Fellow- Work. 
By  Frederic  Seebohm.    8vo.,  14^. 

Shakespeare— Outlines  of  the 
Life  of  Shakespeare.  By  J.  O. 
Hallivvell-Phillipps.  With  nume- 
rous Illustrations  and  Fac-similes.  2 
vols.    Royal  8vo.,  ^^i  is. 

Shakespeare's  True  Life.  By  Jas. 
Walter.  With  500  Illustrations  by 
Gerald  E.  Moira.    Imp.  8vo.,  21s. 


[smoirs,  &C. — continued. 

Sberbrooke. — Life  and  Letters  of 
THE  Right  Hon.  Robert  Lowe,  Vis- 
count Sherbrooke,  G.C.B.,  By  A. 
Patchett  Martin.  With  5  Portraits. 
2  vols.    8vo.,  36^-. 

Stephen. — Essays  in  Ecclesiastical 
Biography.  By  Sir  James  Stephen. 
Crown  8vo. ,  ^js.  6d. 

Verney.— Memoirs  of  the  Verney 
Family.  Compiled  from  the  Letters  and 
Illustrated  by  the  Portraits  at  Claydon 
House,  Bucks. 

During  the  Civil  War.  By  Frances 
Verney.  With  38  Portraits.  2  vols. 
Royal  8vo.,  42^. 

During  the  Commonwealth.  1650- 
1660.  ByMARGARET  M.Verney.  With 
10  Portraits,  &c.   Vols.  III.   8vo. ,  2.1s. 

V/ alford.— Twelve  English  Author- 
esses. ByL.  B.  Walford.  Cr.  8vo.,4J-.  bd. 

Wellington.— Life  of  the  Duke  ok 
Wellington.  By  the  Rev.  G.  R. 
Gleig,  M.A.    Crown  8vo.,  ^j.  6d. 


Travel  and  Adventure,  the  Colonies,  &c. 

Bent.— Works  by  J.  THEODORE  Bent. 
Continued. 

The  Sacred  City  ofthe  Ethiopiaiis: 
being  a  Record  of  Travel  and  Re- 
search in  Abyssinia  in  1893.     With  8 
Plates   and  65   Illustrations   in  llie 
Text.    8vo. .  18.V. 
Boothby.— On   the  Wallaby  ;  or. 
Through    the    East  and  Across  Aus- 
tralia.   By  Guy  Boothby.    8vo.,  i8i. 
Brassey. — Works  by  the  late  Lady 
Brassey. 

The  Last  Voyage  to  India  and 
Australia  in  the  'Sunbeam'. 
With  Charts  and  Maps,  and  40  Illus- 
trations in  Monotone,  and  nearly  200 
Illustrations  in  the  Text.  8vo. ,  21.S-. 
A  Voyage  in  the  'Sunbea:.'';  Our 
Home  on  the  Ocean  for  Eleven 
Months. 

Lih-ary  Edition.    With  8  Maps  and 
Charts,  and  118  Illustrations.    8vo. , 

2\S. 

Cabi?ict  Edition.    W^ith  Map  and  66 

Illustrations.    Crown  8vo.,  js.  6d. 
Silver  Library  Edition.      With  66 

Illustrations.    Crown  8vo.,  3.5-.  6.7. 
Popular  Edition.    With  60  Illustra- 
tions.   4to.,  (>d.  sewed,  \s.  cloth. 
School  Edition.  With  37 Illustrations, 
Fcp.,  2,?.cloth,  or  3.9. white  parchment 


A.rnold.— Works  by  Sir  Edwin  Arnold, 
K.C.I.E. 

Seas  and  Lands.  With  71  Illustra- 
tions. Cr.  8vo. ,  75.  bd.  Cheap  Edi- 
tion.   Cr.  8vo. ,  3^^.  bd. 

Wandering  Words.  With  45  Illus- 
trations.   8vo. ,  i8^. 

AUSTRALIA  AS  IT  IS.  or  Facts  and 
Features,  Sketches  and  Incidents  of 
Australia  and  Australian  Life,  with 
Notices  of  New  Zealand.  By  A  Clergy- 
man, thirteen  years  resident  in  the 
interior  of  NewSouth  Wales.  Cr.  8vo.,  5^. 

Baker.— Works  by  Sir  Samuel  White 
Baker. 

Eight  Years  in  Ceylon.  With  6 
Illustrations.    Crown  8vo. ,  3.?.  6d. 

The  Rifle  and  the  Hound  in  Cey- 
lon.  6  Illustrations.    Cr.  8vo. ,  3.?.  6d. 

Bent.— Works  by  J.  Theodore  Bent. 
The  Ruined  Cities  of  Mashona- 
LAND  :  being  a  Record  of  Excavation 
and  Exploration  in  1891.  With  Map, 
13  Plates,  and  T04  Illustrations  in  the 
Text.  Cr.  8vo. ,  75.  6^2'.  Cheap  Edition. 
Crown  8vo.,  3.$^.  6d. 
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TraYel  and  Adventure,  the  Colonies,  &c. — cojitinued. 


Brassey. — Works  by  the  late  Lady 
B  A  s  S  E  Y — con  tin  tied. 
SUNSHINK  AND  StORM  IN  THE  EAST, 
Library  Edition.    With  2  Maps  and 
141  iUustrations.    8vo.,  ■2xs.  \ 
Cabinet  Editio?i.    With  2  Maps  and  | 
114 Illustrations.  Crown 8vo.,7J.6^/.  j 
Popular  Edition.    With  103  Illustra-  i 
tions.    4to. ,  6^/.  sewed,  is.  cloth.  I 
In  the  Trades,  the  Tropics,  and  j 
THE  '  Roaring  Forties'. 
Cabinet  Edition.    With  Map  and  220 

Illustrations.    Crown  8vo. ,  'js.  6d. 
Popular  Edition.    With  183  Illustra- 
tions.   4to.,  dd.  sewed,  ij-.  cloth. 
Three  Voyages  in  the  '  Sunbeam  '. 
Popular  Edition.     346  Illustrations. 
4to. ,  'zs.  td. 

Bryden.— Kloof  and  Karoo  :  Sport, 
Legend,  and  Natural  History  in  Cape 
Colony.  By  H.  A.  Bryden.  With  17 
Illustrations.    8vo. , 

Froude.— Works  by  James  A.  Froude. 

Oceana  :  or  England  and  her  Colonies. 
With  9  Illustrations.     Crown  8vo.,  j 
25.  boards,  25.  6d.  cloth,  I 

The  English  in  the  West  Indies  :  j 
or  the  Bow  of  Ulysses.  With  9  lllus- 1 
trations,    Cr,  8vo. .,  2s.  bds. ,  2s.  6d.  cl.  | 

Ho witt.— Visits    to    Remarkable  I 
Places,    Old  _  Halls,     Battle-Fields,  I 
Scenes  illustrative  of  Striking  Passages 
in  English  History  and  Poetry.  By 
W^illiam  Howitt.    With  80  Illustra-  i 
tions.    Crown  8vo. ,  35.  6d.  j 

Knight.— Works  by  E.  F.  Knight.  I 
The  Cruise  of  the  '  Alerte  ' :  the 
Narrative  of  a  Search  for  Treasure  on 
the  Desert  Island  of  Trinidad.   2  Maps 
and  23  Illustrations.    Cr.  8vo. ,  y.  6d. 
Where  Three  Empires  Meet  :  a  Nar- 
rative of  Recent  Travel  in  Kashmir, 
Western   Tibet,    Baltistan,  Ladak, 
Gilgit,  and  the  adjoining  Countries. 
With  a  Map  and  54  Illustrations. 
Cr.  Bvo. ,  'js.  6d. 
Rhodesia  of  to-day  :  a  Description  of 
the  Present  Condition  and  the  Pro- 
spects of  Matabeleland  and  Mashona- 
land.    Crown  8vo.,  2s.  6d. 

Lees  and  Clutterbuck.— B.  C.  1887: 
A  Ramble  in  British  Columbia.  By 
J.  A.  Lees  and  W.  J.  Clutterbuck.  j 
With  Map  and  75  Illustrations.  Cr.  8vo.,  j 
3-f.  6d.  i 


Montague.— Tales  of  a  Nomad  ;  or, 
Sport  and  Strife,  By  Charles  Mon- 
tague.   Crown  8vo.,  6s. 

Murdocli.— From  Edinburgh  to  the 
Antarctic:  An  Artist's  Notes  and 
Sketches  during  the  Dundee  Antarctic 
Expedition  of  1892-93.  By  W.  G.  Burn 
Murdoch.  With  2  Maps  and  numerous 
Illustrations.    8vo. ,  i8j. 

ITansen.— Works  by  Dr.  Fridtjof 
Nansen. 

The  First  Crossing  of  Greenland. 

With  numerous  Illustrations  and  a 

Map.     Crown  8vo. ,  js.  6d.  ;  Cheap 

Edition,  35-.  6d. 
Eskimo  Life.  Translated  by  William 

Archer.  With  31  Illustrations.  Bvo., 

\6s. 

Peary. — My  Arctic  Journal:  a  Year 
among  Ice-Fields  and  Eskimos.  By 
Josephine  Diebitsch-Peary.  With 
19  Plates,  3  Sketch  Maps,  and  44 
Illustrations  in  the  Text.    8vo. ,  12s. 

Smith.— Climbing  in  the  British 
Isles.    By  W.  P.  Haskett  Smith. 
With  Illustrations  by  Ellis  Carr. 
Part  I.  England.    Fcp.  8vo. ,  3^-.  6d. 
Part  II.  Wales.       {^I7t  preparation. 
Part  III.  Scotland.  [/« preparation. 

Stephen.  —  The    Playground  of 

Europe.  By  Leslie  Stephen,  formerly 
President  of  the  Alpine  Club.  New 
Edition,  with  Additions  and  4  Illustra- 
tions,   Crown  8vo.,  6s.  net. 

THREE  IN  NORWAY.  By  Two  of 
Them.  With  a  Map  and  59  Illustra- 
tions.   Cr.  8vo. ,  2s.  boards,  2s.  6d.  cloth. 

Von  HohneL— Discovery  of  Lakes 
Rudolf  and  Stefanie  :  A  Narrative  of 
Count  Samuel  Teleki's  Exploring 
and  Hunting  Expedition  in  Eastern 
Equatorial  Africa  in  1887  and  1888.  By 
Lieutenant  Ludwig  von  Hohnel. 
With  179  Illustrations  and  5  Maps.  2 
vols.    8vo. ,  42^-. 

Whishaw.— Out  of  Doors  in  Tsar- 
land  ;  a  Record  of  the  Seeings  and 
Doings  of  a  Wanderer  in  Russia.  By 
Fred.  J.  Whishaw.    Cr.  Bvo.,  js.  6d. 
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Bport  and  Pastime. 
THE  BADMiNTON  LIBRARY. 


Edited  by  the  Duke  of  Beaufort,  K. 

ARCHERY.  By  C.  J.  Longman  and 
Col.  H.  Walrond.  With  Contribu- 
tions by  Miss  Legh,  Viscount  Dillon, 
&c.  With  195  Illustrations.  Crown 
8vo. ,  Tos.  6d. 

ATHLETICS  AND  FOOTBALL.  By 
Montague  Shearman.  With  51 
IlUustrations.     Crown  8vo. ,  xos.  6d. 

BIG  GAME  SHOOTING.    By  C.  Phil- 

LIPPS-WOLLEY,    F.     C.    SeLOUS,  ST. 

George  Littledale,  &c.  With  150 
Illustrations.    2  vols.,  io.y.  6d.  each. 

BOATING.  By  W.  B.  Woodgate.  With 
an  Introduction  by  the  Rev.  Edmond 
Warre,  D.D.,  and  a  Chapter  on  '  Row- 
ing at  Eton,'  by  R.  Harvey  Mason. 
With  49  Illustrations.    Cr.  8vo.,  los.  6d. 

COURSING  AND  FALCONRY.  By 
Harding  Cox  and  the  Hon.  Gerald 
Lascelles.  With  76  Illustrations. 
Crown  Bvo. ,  t.os.  6d. 

CRICKET.  By  A.  G.  Steel  and  the  Hon . 
R,  H.  Lyttelton.  With  Contribu- 
tions by  Andrew  Lang,  R.  A.  H.  Mrr- 
CHELL,  W.  G.  Grace,  and  F.  Gale. 
With  64  Illustrations.  Cr.  Bvo. ,  lo^.  6d. 

CYCLING.  By  Viscount  Bury  (Earl 
of  Albemarle),  K.C.M.G.,  and  G. 
Lacy  Hillier.  W^th  89  Illustra- 
tions.    Crown  8vo. ,  tos.  6d. 

DRIVING.  By  the  Duke  of  Beaufort. 
With  65  Illustrations.   Cr.  8vo.,  io.y.  6d. 

FENCING,  BOXING.  AND  WREST- 
LING. By  Walter  H.  Pollock,  F. 
C. Grove.  C.  Prevost,  E.  B.  Mitchell, 
and  Walter  Armstrong.  With  42 
Illustrations.    Crown  8vo. ,  xos.  6d. 

FISHING.  By  H.  Cholmondeley-Pen- 
NELL.  With  Contritaitions  by  the 
Marquis  of  Exeter,  Henr'y  R. 
Francis,  Major  John  P.  Traherne, 
G.  Christopher  Davies,  R.  B.  Mar- 

STON,  &C. 

Vol.  I.  Salmon,  Trout,  and  Grayling, 
With  158  Illustrations.  Crown  8vo., 
loi.  6d. 

Vol.  II.  Pike  and  other  Coarse  Fish. 
With  133  Illustrations.  Crown  8vo., 
lo^.  6d. 

GOLF.  By  Horace  G.  Hutchinson, 
the  Rt.  Hon.  A.  J.  Balfour,  M.P., 
Sir  W.  G.  Simpson,  Bart.,  Lord  Well- 
wood,  H.  S.  C.  Evekard,  Andrew 
Lang,  and  other  Writers.  With  89 
Illustrations.    Crown  8vo.,  -los.  6d. 


G. ,  assisted  by  Alfred  E.  T.  Watson. 
HUNTING.  By  the  Duke  OF  Beaufort, 
K.G.,  and  Mowbray  Morris.  With 
Contributions  by  the  Earl  of  Suf- 
folk and  Berkshire,  Rev.  E.  W.  L. 
Davies,  Digby  Collins,  and  Alfred 
E.  T.  Watson.    With  53  Illustrations. 
Crown  Bvo. ,  ioj-.  6d. 
MOUNTAINEERING.  By  C.  T.  Dt^NT, 
Sir  F.  Pollock,  Bart. ,  W.  M.  Conway, 
Douglas  Freshfield,  C.   E.  Ma- 
thews, &c.     With  108  Illustrations. 
Crown  Bvo.,  tos.  6d. 
RACING  AND  STEEPLE-CHASING. 
By  the  Earl  of  Suffolk  and  Berk- 
shire,   W.    G.    Craven,  Arthur 
Coventry,  &c.    With  c;8  Illustrations. 
Crown  8vo.,  lOi-.  6d. 
RIDING  AND    POLO.     By  Captain 
Robert  Weir,  J.  Moray  Brown,  the 
Duke  of  Beaufort,  K.G.,  the  Earl 
of  Suffolk  and  Berkshire,  &c.  With 
59  Illustrations.    Cr.  Bvo. ,  10s.  6d. 
SHOOTING.  By  Lord  Walsingham  and 
Sir  Ralph   Payne-Gallwey,  Bart. 
With  Contributions  by  Lord  Lovat, 
Lord  C.  L.  Kerr,  the  Hon.  G.  Las- 
celles, and  A.  j.  Stuart- Wortley. 
Vol.  I.  Field  and  Covert.    With  105 
Illustrations.     Crown  8vo.,  xos.  6d. 
Vol.  II.    Moor  and  Marsh.    With  65 
Illustrations.     Cr.  Bvo.,  10s.  6d. 
SKATING,     CURLING,  TOBOGA- 
NING,  AND  OTHER  ICE  SPORTS. 
By  J.  M.  Heathcote,  C.  G.  Tebbutt, 
T.  Maxwell  Witham,  the  Rev.  John 
Kerr,  Ormond  Hake,  and  Colonel 
Buck    With  284  Illustrations.  Crown 
Bvo.,  loi-.  6d. 
SWIMxMING.  By  Archibald  Sinclair 
and  William  Henry.  With  119  Illus- 
trations.   Cr.  Bvo. ,  10s.  6d. 
TENNIS,    LAWN    TENNIS,  RAC- 
QUETS, AND  FIVES.    By  J.  M.  and 
C.  G.  Heathcote,  E.  O.  Pleydell- 
Bouverie  and  A.  C.  Ainger.  With 
Contributions  by  the  Hon.  A.  Lyttel- 
ton, W.  C.  Marshall,  Miss  L.  Dod, 
&c.  With  79  Illustrations.  C.Bvo.,  los.  6d. 
YACHTING. 

Vol.  I.  Cruising,  Construction,  Racing, 
Rules,Fitting-Out,  &c.  BySir  Edward 
Sullivan,  Bart.,  Lord  Brassey, 
K.C.B.,  C.  E.  Setii-Smith,  C.B.,  &c. 
With  114  Illust.  Cr.  8vo. ,  10s.  6d. 
Vol.  II.  Yacht  Clubs.  Yachting  in 
America  and  the  Colonies ,  Yacht  Rac- 
ing, &c.  By  R.  T.  Pritchett,  the 
Earl  of  Onslow,  G.C.M.G.,  &c. 
With  195  Illus.    Crown  8vo.,  lo.*-.  6d. 
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bpOFC  ana  t^i^mn.^— continued. 
Fur  a.^d  Feather  Series. 

Edited  by  A.  E.  T.  Watson. 


THE  PARTRIDGE.  Natural  History, 
by  the  Rev.  H.  A.  Macpherson; 
Shooting,  by  A.  J.  Stuart-Wortley  ; 
Cookery,  by  George  Saintsbury. 
With  II  full-page  Illustrations  and 
Vignette  by  A.  Thorburn,  A.  J. 
Stuart- WoKTLEY,  and  C.  Whymper, 
and  15  Diagrams  in  the  Text  by  A.  J. 
Stuart-Wortley.    Crown  8vo.,  5^. 

WILDFOWL.  By  the  Hon.  John  Scott- 
Montagu,  M.  P. ,  &c.  Illustrated  by  A. 
J.  Stuart  Wor  i  ley.  A.  Thorburn, 
and  others.  [///  fi-eparatio)i . 


THE  GROUSE.  Natural  History  by  the 
Rev.  H.  A.  Macpherson  ;  Shooting, 
by  A.  J.  Stuart-Wortley  ;  Cookery, 
by  George  Saintsbury.  With  13 
Illustrations  by  J.  Stuart- Wortley 
and  A,  Thorburn,  and  various  Dia- 
grams in  the  Text.    Crown  8vo.,  5^. 

THE  HARE  AND  THE  RABBIT.  By 
the  Hon.  Gerald  Lascelles,  &c. 

\^In  p7-ep(L7'ation. 

THE  PHEASANT.  By  A.  K  Stuart- 
Wortley,  the  Rev.  H.  A.  Macpherson, 
and  A.  J.  Innes  Shand. 

\_/n  prcpa ration . 


Campbell-Walker.— The  Correct 
Card:  or.  How  to  Play  at  Whist;  a 
Whist  Catechism.  By  Major  A.  Camp- 
bell-Walker.    Pop.  8vo.,  IS.  6d. 

DEAD  SHOT  (THE)  :  or,  Sportsman's 
Complete  Guide.  Being  a  Treatise  on 
the  Use  of  the  Gun,  with  Rudimentary 
and  Finishing  Lessons  on  the  Art  of 
Shooting  Game  of  all  kinds,  also 
Game  Driving,  Wild-Fowl  and  Pigeon 
Shooting,  Dog  Breaking,  etc.  By 
Marksman.    Crown  Svo.,  lo^.  Gd. 

Falkener. — Games,  Ancient  and  Ori- 
ental, and  How  to  Play  Them. 
By  J^^dw  ard  Falkeneu.  With  nume- 
rous Photographs  &  Diagrams.  8vo. .  215. 

Ford.— -The  Theory  and  Practice  ok 
Archery.  By  Horace  Fokd.  New- 
Edition,  thoroughly  Revised  and  Re- 
written by  W.  Butt,  M.  A.  W^ith  a  Pre- 
face by  C.  J.  Longman,  M. A.  8vo.,  14.^. 

Fowler. — Recollections  of  Old 
Country  Like,  Social,  Political,  Sport- 
ing, and  Agricultural.  By  J.  K.  FoWLER. 
With  Illustrations.    8vo.,  ics.  6d. 

Francis.— A  Book  on  Angling:  or, 
Treatise  on  the  Art  of  Fishing  in  every 
Branch  ;  including  full  Illustrated  List 
of  Salmon  Flies.  By  Francis  P^rancis. 
With  Portrait  and  Plates.   Cr.  8vo.,  155. 

Gibson.— Tobogganing  on  Crooked 
Runs.  By  the  Hon.  Harry  Gibson. 
With  Contributions  by  F.  de  B.  Strick- 
land and  'Lady-Tobogganer'.  With 
40  Illustrations.    Crown  8vo.,  6s. 

Hawker.— The  Diary  of  Colonel 
Peter  Hawker,  author  of  "Instruc- 
tions to  Young  Sportsmen  ".  With  an 
Introduction  by  Sir  Ralph  Payne- 
Gallv.t.y,  Bart.    2  vols.    8vo.,  32^. 


Hopkins. — Fishing  Experiences  of 
Half  a  Century.  By  Major  F.  Powell 
Hopkins.  With  19  Illustrations.  Crown 
8vo.,  6s.  6d. 
Lang. —Angling  Sketches.     By  A. 

Lang.    With  Illus.    Cr.  8vo.,  3^.  6d.* 
L  ongm an. —Chess  Openings.  By 
Fred.  W.  Longman.  Fcp.  8vo.,  2s.  6d. 
Maskelyne. — Sharps  and  Flats  :  a 
Complete  Revelation  of  the  Secrets  of 
Cheating  at  Games  of  Chance  and  Skill. 
By  John  Nevil  Maskelyne.  With  62 
Illustrations.    Crown  8vo.,  6s. 
Payne-G-allwey.  —  Works     by  Sir 
Ralph  Payne-Gallwey,  Bart. 
Letters  to  Young  Shooters  (First 
Series).  On  ttie  Choice  and  Use  of  a  Gun. 
With  41  Illustrations.  Cr.  Svo. ,  js.  6d. 
Lettersto  Young  Shooters.  (Second 
Series).   On  the  Production,  Preserva- 
tion, and  Killingof  Game.  With  Direc- 
tions in  Shooting  Wood-Pigeons  and 
Breaking-in    Retrievers.     With  104 
Illustrations.    Crown  8vo.,  xis.  6d. 
Pole. — The  Theory  of  the  Modern 
Scientific  Game  of  Whist.    By  W. 
Pole.  F.R.S.    Fcp.  8vo.,  2^.  6d. 
Proctor.— Works  by  R.  A.  Proctor. 
How  to  Play  Whist  :   with  the 
Laws  and  Etiquette  of  Whist. 
Crown  Svo. ,  3^-.  6d. 
Home  Whist  :  an  Easy  Guide  to  Cor- 
rect Play.    i6mo. ,  i^-. 
Ronalds. —The  Fly-Fisher's  Ento- 
mology. By  Alfred  Ronalds.  With 
20  Coloured  Plates.    8vo.,  145. 
"Wilcocks.  The  Sea  Fisherman  :  Com- 
prising the  Chief  Methods  of  Hook  and 
Line  Fishing  in  the  British  and  other 
Seas,  and  Remarks  on  Nets,  Boats,  and 
Boating.  By  J.  C.Wilcocks.  Illustrated. 
Crown  8\  o. ,  6^-. 
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Veterinary  Medicine,  &c. 


steel.— Works  by  John  Henry  Step:l, 
A  Treatise  on  the  Diseases  of  the 

Dog.  88  Illustrations.  8vo.,  loi-.  6^'. 
A  Treatise  on  the  Diseases  of 

the  Ox.     With   119  Illustrations. 

8vo. ,  15.?. 

A  Treatise  on  the  Diseases  of  the 
Sheep.  With  100  Illustrations.  8vo., 

-12.S. 

Outlines  of  Equine  Anatomy  :  a 
Manual  for  the  use  of  Veterinary 
Students  in  the  Dissecting  Room. 
Crown  8vo,  yj.  6d. 


Fitzwygram.-HoRSEs  and  Stables.. 
By  Major-General  Sir  F.  FiTZVVYGRAM, 
Bart.  With  56  pages  of  Illustrations. 
8vo. ,  IS.  6d.  net. 

"  Stonehenge."-THE  Dog  in  Health 
AND  Disease.  By  "  Stonehenge  ". 
With  84  Illustrations    8vo. ,  ys.  6d. 

Youatt. — W^orks  by  W illi am  Youatt. 

The  Horse.  With  numerous  Illus- 
trations.   8vo.,  ys.  6:/. 

The  Dog.  With  numerous  Illustra- 
tions.   8vo. ,  6s. 


Mental,  Moral,  and  Political  Philosophy. 


LOGIC,  RHETORIC, 

Abbott. — The  Elements  of  Logic.  By 
T.  K.  Abbott,  B.D.    i2mo. ,  3.?. 

Aristotle.— Works  by. 

The  Politics  :  G.  Bekker's  Greek  Text 
of  Books  I.,  III.,  IV.  (VII.),  with  an 
English  Translation  by  W.  E.  BOL- 
LAND,  M.A.  ;  and  short  Introductory 
Essays  by  A.  Lx\NG,  M.Av.  Crown 
8vo. ,  js.  6d. 

The  Politics  :  Introductory  Essays. 
By  Andrew  Lang  (from  Bolland  and 
Lang's  'Politics').    Cr.  8vo. ,  2,''.  6d. 

The  Ethics  :  Greek  Te.xt,  Illustrated 
with  Essay  and  Notes.  By  Sir  Alex- 
ander Grant,  Bart.  2  vols.  8vo.,32^. 

The  Nicomachean  Ethics:  Newly 
Translated  into  English.  By  Robert 
Williams.    Crown  8vo. ,  js.  6d. 

An  Introduction  to  Aristotle's 
Ethics.  Books  I. -IV.  (Book  X.  c. 
vi.-ix.  in  an  Appendix.)  With  a  con- 
tinuous Analysis  and  Notes.  By  the 
Rev.  E.  Moore, D.D.  Cr.  ^vo.,\os.6d. 

Bacon. — Works  by  Francis  Bacon. 
Complete  Works.    Edited  by  R.  L. 

Ellis,   J.   Spedding,  and  D.  D. 

Heath.    7  vols.    8vo. ,       13^-.  6^/. 
Letters  and  Life,  including  all  his 

occasional  Works.    Edited  by  James 

Spedding.   7  vols.    8vo.,  £^  ^.s. 
The  Essays:  with  Annotations.  By 

Richard  Whately,   D.D.  8vo. 

los.  6d. 

The  Essays.  With  Introduction, Notes, 
find  Index.  By  E.  A.  Abbott.  D.D. 
2  vols.  Fcp.  8vo. ,  65.  The  Text  and 
Index  only,  without  Introduction  and 
Notes,  in  One  Volume.  Fcp.  8vo. , 
2s.  6d. 


PSYCHOLOGY,  ETC. 

Bain.— Works  by  Alexander  Bain^ 
LL.D. 

Mental  Science.  Crown  8vo. ,  6s.  6d. 
Moral  Science.  Crown  8vo. ,  j^s.  6d. 
The  Izvo  works  as  above  can  be  had  in  one 
volume,  price  \os.  6d. 
Senses  and  the  Intellect.  8vo.  ,  is-c 
Emotions  and  the  Will.  8vo.,  15^-. 
Logic,  Deductive  and  Inductive. 

Part  I..  4^-.    Part  II.,  6.r.  6d. 
Practical  Essays.    Crown  8vo. ,  3^. 

Bray. — Works  by  Charles  Bray. 
The  Philosophy  of  Necessity  :  or 

Law  in  Mind  as  in  Matter.  Cr.  8vo.,  5^-. 
The  Education  of  the  Feelings:  a 

Moral  System  for  Schools.  Crown 

8vo.  ,  2s.  6d. 
Bray.— Elements  of  Morality,  in 
Easy  Lessons  for  Home  and  School 
Teaching.  By  Mrs.  Charles  Bray. 
Cr.  8vo. ,  \s.  6d. 
Crozier. — Civilis.\tion  and  Pro- 
gress. By  John  Beattie  Crozier, 
M.D.  With  New  Preface,  more  fully 
explaining  the  nature  of  the  New  Orga- 
non  used  in  the  .solution  of  its  problems. 
Svo. ,  14^. 

Davidson.— The  Logic  of  Defini- 
tion, Explained  and  Applied.  By 
William  L.  Davidson,  M.A.  Crown 
8vo. ,  6s. 

Green. — The  Works  of  Thomas  Hill 
Green.  Edited  by  R.  L.  Nettleship. 
Vols.  I.  and  II.  Philosophical  Works. 

8vo. ,  T.6s.  each. 
Vol.  III.  Miscellanies.    With  Index  «o 

the  three  Volumes,  and  Memoir.  3vo 

■2\s. 


J 
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Mental,  Moral  and  Political  Yhilo^o^'ksf—contimied. 


Hearn.— The  Aryan  Household  :  its  : 
Structure  and  its  Development.  An  j 
Introduction  to  Comparative  Jurispru-  ; 
dence.  By  W.  Euvvakd  'Hearx.  ■ 
8vo. ,  165. 

Hodgson.— Works  by  Shadvvorth  H.  : 
Hodgson. 

Time  and  Space  :  a  Metaphysical  i 
Essay.    8vo. ,  16s.  j 

The  Theory  of  PracticI':  :  an  Ethical 
Inquiry.    2  vols.    8vo.  ,24^. 

The  Phh.osophy  of  Reflection.  2 

vols.      SvC,  2  IS. 

Plume. — The  Philosophical  Works 
OF  David  Hume.  Edited  by  T.  H. 
Green  and  T.  H.  Grose.  4  vols.  Bvo., 
56^-.  Or  separately,  Essays.  2  vols. 
28^.  Treatise  of  Human  Nature.  2 
vols.  28J. 

Justinian.— The  Institutes  of  Jus- 
tinian :  Latin  Text,  chiefly  that  of 
Husciike,  witli  English  Introduction, 
Translation,  Notes,  and  Summary.  By 
Thomas  C.  Sandars,  M.A.    8vo.  i8j. 

Kant.— Works  by  Immanuel  Kant. 

Critique  of  Practical  Reason,  and 
Other  Works  on  the  Theory  of 
Ethics.  Translated  byT.  K.  y\BBOTT, 
B.D.    With  Memoir.'   Svo.,  12s.  6a'. 

Introduction  to  Logic,  and  his 
Essay  on  tmic  Mistaken  Subtilty 
of  the  Fou]'.  pKiUi^ES.  Translated 
by  T,  K.  Abbott,  and  with  Notes  by 
S.  T.  Coleridge.    Svo. ,  6s. 

Killiek.— Handbook  to  Mill's  Sys- 
tem OF  Logic.  By  Rev.  A.  H.  Kil- 
LICK,  M.A.    Crown  8vo.,  ^s.  6d. 

Xjadd. — Works  by  George  Turnbull 
Ladd. 

Elements  of  Physiological  Psy- 
chology.   8vo.,  21s. 

Outlines  of  Physiological  Psy- 
chology. A  Text-Book  of  Mental 
Science  for  Academies  and  Colleges. 

8vO.  ,  12.f. 

Psychology,  Descriptive  and  Ex- 
planatory :  a  Treatise  of  the  Pheno- 
mena, Laws,  and  Development  of 
Human  Mental  Life.    Svo.,  2js. 

Prlmek  of  Psychology.    Crown  Svo., 
6<y. 


Lewes. — The  History  of  Philosophy, 
from  Thales  to  Corate.  By  George 
Henry  Lewes.    2  vols.    8vo. ,  32^-. 


Max  Mtiller.- 

ler. 


-Works  by  F.  MaxjMul- 


The  Science  of  Thought.    Svo. ,  215. 

Three  Introductory  Lectures  on 
THE  Science  of  Thought.  Svo., 
2S.  6d. 


Mill. — Analysis  of  the  Phenomena 
of  the  Human  Mind.  By  James 
Mill.    2  vols.    Svo.,  285-. 

Mill. — Works  by  John  Stuart  Mill. 

A  System  of  Logic.    Cr.  Svo. ,  3^-.  6d. 

On  Liberty.    Cr.  Svo.,  i.y.  4d. 

On  Representative  Government. 


Crown  Svo.,  2s. 
Utilitarianism. 


Svo. 


Examination    of    Sir  William 
Hamilton's  Philosophy.  Svo.  ,  i6.s-. 

Nature,  the  Utility  of  Religion, 
and  Theism.  Three  Essays.  8vo.,y. 

Stock. — Deductive  Logic.     By  St. 
George  Stock.    Fcp.  Svo. ,  35.  6d. 


Sully.— Works  by  James  Sully. 

The  Human  Mind  : 
Psychology.    2  vols, 

Outlines  of  Psychology.  8vo, 


a  Text-book  of 
Svo.,  21S. 


gs. 


The  Teacher's  Handbook  of  Psy- 
chology.   Crown  Svo. ,  5^. 

Swinburne.— Picture  Logic  :  an 
Attempt  to  Popularise  the  Science  of 
Reasoning.  By  Alfred  James  Swin- 
burne, M.A.  With  23  Woodcuts. 
Post  Svo.,  5J-. 

Thomson.— Outlines  of  the  Neces- 
sary Laws  of  Thought:  a  Treatise 
on  Pure  and  Applied  Logic.  By  Wil- 
liam Thomson,  D.D.,  formerly  Lord 
Archbishop  of  York.    Post  Svo. ,  6s. 

Webb. — The  Veil  of  Isis  :  a  Series  of 
Essays  on  Idealism.  By  T.  E.  Webb. 
Svo. ,  10s.  6d. 
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Mental,  Moral  and  Political  Philosophy— ^^;?//>?2/^^. 


Whately.— Works  by  R.  Whately, 
D.D. 

Bacon's   Essays.    With  Annotation. 

By  R.  Whately.    8vo.,  ioj.  6d. 
Ele'ments  of  Logic.    Cr.  8vo.,4.s-.  6d. 
Elements  of  Rhetoric.    Cr.  8vo., 

4.9.  6d. 

Lessons  on  Reasoning.    Fcp.  8vo. , 
\s.  6d. 

Zeller. — Works  by  Dr.  Edward  Zeller, 
Professor  in  the  University  of  Berhn. 
The  Stoics,  Epicureans,  and  Scep- 
tics.   Transk\ted  by  the  Rev.  O.  J. 
Reiciiel,  M.A.    Crown  8vo.,  159. 


Zeller. — Works  by  Dr.  Edward  Zeller. 

— con/ ill  lied. 

Outlines  of  the  History  of  Greek 
Philosophy.  Translated  by  Sarah 
F.  Alleyne  and  Evelyn  Abbott. 
Crown  8vo. ,  105-.  6d. 

Plato  and  the  Older  Academy. 
Translated  by  Sarah  F.  Alleyne 
and  Alfred  Goodwin,  B.A.  Crown 
8vo.,  i8^. 

Socrates  AND  THE  SocraticSchools. 
Translated  by  the  Rev.  O.  J.  Reichel, 
M.A.    Crown  8vo.,  los.  6d. 


MANUALS  OF  CATHOLIC  PHILOSOPHY. 

(  Stony  hurst  Scries. ) 


A  Manual  of  Political  Economy. 
By  C.  S.  Devas,  M.A.    Cr.  8vo.,  (^s.  6d. 

First  Principles  of  Knowledge.  By 
John  Rickaby,  S.J.    Crown  8vo.,  5^. 

General  Metaphysics.  By  John  Rick- 
aby, S.J.    Crown  8vo. ,  5^. 

Logic.  By  Richard  F.  Clarke,  S.J. 
Crown  8vo.,  55. 


Moral  Philosophy  (Ethics  and  Natu- 
ral Law).  By  Joseph  Rickaby,  S.J. 
Crown  8vo., 

Natural  Theology.  By  Bernard 
BOEDDER,  S.J.    Crown  8vo.,  6s.  6d. 

Psychology.  By  Michael  Maher, 
S.J.    Crown  8vo. ,  6.f.  6d. 


History  and  Science  of  Language,  &c. 


Davidson.— Leading  AND  Important 
English  Words  :  Explained  and  Ex- 
emplified. By  William  L.  David- 
son, M.A.    Fcp.  8vo.,  y.  6d. 

Farrar. — Language  and  Languages. 
By  F.  W.  Farrar,  D.D.,  F.R.S.,  Cr. 
8vo.,  6s. 

Graham. — English  Synonyms,  Classi- 
fied and  Expkiined  :  with  Practical 
Exercises.  By  G.  F.  Graham.  Fcp. 
8vo. ,  6^. 

Max   Miiller.— Works  by  F,  Max 

MiiLLEK. 

The  Science  of  Language,  Founded 
on  Lectures  delivered  at  the  Royal 
Institution  in  1861  and  1863.  2  vols. 
Crown  8vo.,  215. 

Biographies  of  Words,  and  the 
Home  of  the  Aryas.  Crown  8vo., 
'Tj.  6d. 


Max  Miiller.— Works  by  F.  Max 
Muller — continncd. 

Three  Lectures  on  the  Science 
OF  Language,  and  its  Place  in 
General  Education,  delivered  at 
Oxford,  1889.    Crown  8vo. ,  3J'. 

Roget.  —  Thesaurus  of  English 
Words  and  Phrases.  Classified  and 
Arranged  so  as  to  Facilitate  the  Ex- 
pression of  Ideas  and  assist  in  Literary 
Composition.  By  Peter  Mark  Roget, 
M.D. ,  F.R.S.  Recomposed  throughout, 
enlarged  and  improved,  partly  from  the 
Author's  Notes,  and  with  a  full  Index, 
by  the  Author's  Son,  John  Lewis 
Roget.    Crown  8vo.,  \os.  6d. 

Whately.— English  Synonyms.  By 
E.  Jane  Whately,    Fcp.  8vo.,  3^. 
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Political  Econom; 

Ashley.— English  Economic  History 
AND  Theory.  By  W.  J.  Ashley, 
M.A.  Crown  8vo.,  Part  I.,  5^.  Part 
II.,  lOJ.  6d. 

Barnett.— Practicable  Socialism  : 
Essays  on  Social  Reform.  By  the  Rev. 
S.  A.  and  Mrs.  Barnett.  Cr.  8vo.,  6s. 

Brassey.— Papers  and  Addresses  on 
Work  and  Wagks.  By  Lord  Brassey. 
Edited  by  J.  Potter,  and  with  Intro- 
duction by  George  Howell,  M.P. 
Crown  Bvo. ,  55. 

Devas. — A  Manual  of  Political 
Economy.  By  C.  S.  Devas,  M.A. 
Crown  8vo. ,  6^.  6d.  [Manuals of  Cat/wlic 
Philosophy. ) 

DowelL— A  History  of  Taxation 
AM)  Taxes  in  England,  from  the 
Earliest  Times  to  the  Year  1885.  By 
Stephen  Dowell  (4  vols.  8vo.)  Vols. 
I.  and  II.  The  History  of  Taxation^ 
21J.  Vols.  III.  and  IV.  The  History  of 
Taxes,  2ij-. 

Leslie.— Essays  in  Political  Econ- 
omy. By  T.  E.  Cliffe  Leslie.  Bvo., 
io.f.  6d. 

Macleod.— W  )rks  by  Henry  Dunning 

MACLEOD,  M  A. 

BiMETALiSM.    8vo.,  5^.  net. 

The  Elements  of  Banking.  Crown 
8vo. ,  y.  6d. 

The  Theory  and  Practice  of  Bank- 
ing.    Vol.  1.    OVO.,  125-.    Vol.  II.  I4.f. 

The  Theory  of  Credit.  Svo.  Vol. 
I.  xos.  nci.  Vol.  II.,  Part  I.,  \os.  net. 
Vol.  II.  Part  II.,  lo^.  6d. 


J  and  Economics. 

Mill.— Political  Economy.  By  John 
Stuart  Mill. 

Popular  Editioti.  Crown  Svo. ,  '^s  6d. 
Library  Edition.    2  vols.     8vo. ,  30^. 

Shirres.— An  Analysis  of  the  Ideas 
OF  Economics.  By  L.  P.  Shirres, 
B.  A. ,  sometime  Finance  Under-Secretary 
of  the  Government  of  Bengal.  Crown 
Svo. ,  6j. 

Symes.— Political  Economy:  a  Short 
Text-book  of  Political  Economy.  With 
Problems  for  Solution,  and  Hints  for 
Supplementary  Reading.  By  Prof.  J.  E. 
Symes,  M.A.,  of  University  College, 
Nottingham.    Crown  8vo.,  2J.  6d. 

Toynbee. — Lectures  on  the  In- 
dustrial Revolution  of  the  iSth 
Century  in  England.  By  Arnold 
Toynbee.  With  a  Memoir  of  the 
Author  by  B.  Jovvett,    8vo.,  j.os.  6d. 

YJ  ebb. — The  PIistory  of  Trade 
Unionism.  By  Sidney  and  Beatrice 
Webb.  With  Map  and  full  Bibliography 
of  the  Subject.    Svo.,  iSj. 

Wilson. — Works  by  A.  J.  WiLSON. 
Chiefly  reprinted  from  The  Investors^ 
Review. 

Practical   Hints  to  Small  In- 
vestors.   Crown  Svo. ,  is. 

Plain  Advice  about  Life  Insurance. 
Crown  Svo.,  rs. 


Evolution,  An1 

Clodd. — Works  by  Edward  Clodd. 
The  Story  of  Creation  :  a  Plain  Ac- 
count of  Evolution.  With  77  Illustra- 
tions. Crown  Svo. ,  3c  6d. 
A  Primer  of  Evolution  :  being  a 
Popular  Al^ridged  Edition  of  '  The 
Story  of  Creation'.  With  lUust. 
Fcp.  Svo. ,  IS.  6d.  [In  the  Press. 

Huth. — The  Marriage  of  near  Kin, 
considered  with  Respect  to  the  Law  of 
Nations,  the  Result  of  Experience,  and 
the  Teachings  of  Biology.  By  Alfred 
Henry  Hutu.  Royal  Svo. ,  ^s.  6d. 
Lanjy.— Custom  and  Myth  :  Studies 
of  Early  Usage  and  Belief.  By  Andrew 
Lang,  M.A.  With  15  Illustrations. 
Crown  Svo.,  3^.  6d. 


hropology,  &c. 

Lubbock.— The  Origin  of  Civilisa- 
tion and  the  Primitive  Condition  of 
Man.  By  Sir  J.  LuBBOCK,  Bart.,  M.P. 
With  5  Plates  and  20  Illustrations  in  the 
Text.    Svo.  18.V. 

Romanes. — Works  by  George  John 
Romanes,  M.A.,  LL.D.,  F.R.S. 
Darwin,  and  After  Darwin  :  an  Ex- 
position of  the  Darwinian  Theory, 
and  a  Discussion  on  Post-Darwinian 
Questions.  Part  I.  The  Darwinian 
Theory.  W^itli  Portrait  of  Darwin 
and  125  Illustrations.  Crown  Svo., 
los.  6d. 

An  Examination  of  Weismannisnl 
Crown  Svo. ,  6s. 
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Classical  Literature  and  Translations,  &c. 

Abbott.— Hellenica.    A  Collection  of ;  Plato.— Parmenides  of  Plato,  Text, 
Essays  on  Greek   Poetry,  Pliilosophy,  [     with  Introduction,  Analysis,  &c.    By  T. 
History,    and   Religion.      Edited    by  |     Maguire.    8vo.,  yj.  6^/, 
Evelyn  Abbott,  M.A.,LL.D.  8vo.,i6j-.  | 

Rich.— A  Dictionary  of  Roman  and 

^SChylUS.— EUMENIDES    OF    ^SCHY-       GREEK   ANTIQUITIES.      By   A.  RiCH, 

i.us.  V/ith  Metrical  English  Translation,  B.A.  With  2000  Woodcuts,  Crown 
By  J.  F.  Davies,    8vo.,  75.  Svo.,js.6d. 


A  istophanes.— The  Aciiarnians  of 
Aristophanes,  translated  into  English 
Verse.  By  R.  Y.  Tyrrell.  Cr.  8vo.,  ts. 

Backer. — Works  by  Professor  Becker, 
Gallus  :  or,  Roman  Scenes  in  the  Time 
of  Augustus.  Illustrated.  Post  8vo, , 
ys.  6d.  ;  Cheap  Edition,  35.  6d. 
Charicles  :  or,  Illustrations  of  the 
Private  Life  of  the  Ancient  Greeks, 
Illustrated.  Post  8vo. ,  js.  6d.  ;  Cheap 
Edition,  3.^,  6d. 

Cicero.— Cicero's  Correspondence, 
By  R.  Y,  Tyrrell.  Vols.  I.,  II.,  III. 
8vo. ,  each  12s.    Vo],  IV.,  155. 

FarnelL— Greek  Lyric  Poetry:  a 
Complete  Collection  of  the  .Surviving 
Passages  from  the  Greek  Song-V/riting, 
By  George  S.  Farnell,  M.A.  With  5 
Plates.    8vo.,  i6.y, 

Harrison.— Myths  of  the  Odyssey 
in  Art  and  Literature.  By  Jane 
E.  Harrison.    Illustrated,    8vo.,  iSs. 

Lang. — Homer  and  the  Epic.  By 
Andrew  Lang.    Crown  8vo, ,  9^.  net. 

Mackail.— Select  1  Epigrams  from 
THE  Greek  Anthology.  By  J.  W. 
Mackail   8vo.,  16s. 


Sophocles.— Translated  into  Enghsh 
Verse,  By  Robert  Whitelaw,  M.A, , 
Assistant  Master  in  Rugby  School :  late 
Fellow  of  Trinity  College,  Cambridge. 
Crown  8vo. ,  8.9.  6d. 

Theocritus. — The  Idylls  of  Theo- 
critus. Translated  into  English  Verse. 
By  James  Henry  Hallard,  M.A. 
Oxon.    Fcp.  4to. ,  6s.  6d. 

Tyrrell. — Tr.\nslations  into  Greek 
AND  Latin  Verse.  Edited  by  R.  Y. 
Tyrrell.    8vo.,  6s. 

i  Virgil. — The^neid  OF  Virgil.  Trans- 
lated into  English  Verse  by  John  Con- 
INGTON.    Crown  8vo. ,  6^. 

The  Poems  of  Virgil.  Translated 
into  English  Prose  by  John  Coning- 
TON.    Crown  8vo. ,  6^. 

The  ^neid  of  Virgil, freely  translated 
into  English  Blank  Verse.  By  W.  J. 
Thornhill.    Crown  8vo. ,  js.  6d. 

The  ^neid  of  Virgil.  Books  I.  to 
VI,  Translated  into  English  Verse 
by  James  Rhoades,    Crown  Svo., 

Wilkins. — The  Growth  of  the  Hom- 
eric Poems,  By  G.  Wilkins.  8vo.  6s. 


Poetry  and 

Acworth.— Ballads  of  the  M.xrat- 
HAS.  Rendered  into  English  Verse  from 
the  Marathi  Originals.  By  HARRY 
Arbuthnot  Acworth,    8vo.,  5^, 

Allingham. — Works  by  William 
Allingham. 

Irish  Songs  and  Poems.  With  Fron- 
tispiece of  the  Waterfall  of  Asaroe. 
Fcp.  8vo.,  6s. 

Laurence  Bloomfield,  With  Por- 
trait of  the  Author,  Fco.  8vo. ,  3^.  6d. 


the  Drama. 

Flower  Pieces  ;  Day  and  Night 
Songs  ;  Ballads.  With  2  Designs 
by  D.  G.  Rossetti.  Fcp.  8vo. ,  6s. ; 
lai'ge  paper  edition,  12s. 

Life'  and  Phantasy  :  with  Frontis- 
piece by  Sir  J.  E.  MiLLAis,  Bart., 
and  Design  by  Arthur  Hughes, 
Fcp.  8vo. ,  6s. ;  large  paper  edition,  izs. 

Thought  and  Word,  and  Ashby 
Manor  :  a  Play.  Fcp.  Svo. ,  6j-.  ;  large 
paper  edition,  12s. 

Blackberries.    Imperial  i6mo. ,  6s. 

Sets  of  the  above  6  vols,  may  be  had  in 
intifor7n  half-pai-chment  binding,  p'ice  qoj. 
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Armstrong. — V/orks  by  G.  F.  Savage- 
Akmstrong. 

Poems  :  Lyrical  and  Dramatic.  Fcp. 
8vo. ,  6s. 

King  Saul.    (The  Tragedy  of  Israel, 

Part  I. )    Fcp.  8vo.  5^. 
King  David.    (The  Tragedy  of  Israel, 

Part  II.)    Fcp.  8vo..  6s. 
King  Solomon.     (The  Tragedy  of 

Israel,  Part  III.)    Fcp.  8vo.,  6s. 
Ugone  :  a  Tragedy.    Fcp.  8vo.,  6s. 
A  Garland  from  Greece:  Poems. 

Fcp.  8vo. ,  7s.  6d. 
Stories  of  Wicklovv:  Poems.  Fcp. 

8vo. ,  7.?.  6d. 
Mepiiistopheles  in  Broadcloth  :  a 

Satire.    Fcp.  8\o. ,  4.r. 
One  in  the  Infinite  :  a  Poem.  Cr. 

Svo.,  75.  6d. 

Armstrong.— The  Poetical  Works 
OF  FuMUND  J.  Armstrong.  Fcp. 
8\o.,  5-r. 

Arnold. — Works  bvSir  Edwin  Arnold, 
K.C.I.E. 

The  Light  of  the  World  :  or,  the 
Great  Consummation.  Cr.  Svo.,  75. 6d. 
net. 

PresentaHon  Edition.    With  14  Illus- 
trations by  W'.  Holm  an  Hunt. 
4to. ,  20s.  net. 
Potifhar's  Wife,  and  other  Poems. 

Crown  Svo. ,  5^^.  net. 
Adzuma  :  or,  the  Japanese  Wife.  A 
Play.    Crown  Svo. ,  6s.  6d.  net. 

Bell.— Chamber  Comedies  :  a  Collec- 
tion of  Plays  and  Monologues  for  the 
Drawmg  Room.  By  Mrs,  Hugh 
Belt,.    Crown  Svo.,  6s. 

Bjbrnsen.— Works  by  Bjornstjerne 
Bjoknsen. 

Pastor  Sang  :  a  Play.    Translated  by 

Wn.Li AM  Wilson.    Cr.  Svo.,  5^. 
A  Gauntlet:  a  Drama.  Translated 

into  English  by  Osman  Edwards. 

With  Portrait  of  the  xAuthor.  Crown 

Svo.,  ss. 

Cochrane.— The  Kestrel's  Nest, 
and  other  Verses.  By  Alfred  Coch- 
rane.   Fcp.  Svo. ,  3^,  6d. 

Dante.— La  Commedia  di  Dante.  A 
New  Text,  carefully  revised  with  the 
aid  of  the  most  recent  Editions  and 
Collations.    Small  Svo. ,  6s. 


Goethe. 

f^AUST,  Part  I.,  the  German  Text,  with 
Introduction  and  Notes.  By  Albert 
M.  Selss,  Ph.D.,  M.A.    Cr.  Svo.,  55. 

Faust.  Translated,  with  Notes.  By 
T.  E.  Webb.    Svo.,  i2j.  6d. 

Ingelow.— Works  by  Jean  Ingelow. 
Poetical  Works.   2  vols.   Fcp.  Svo., 
12s. 

Lyrical  and  Other  Poems.  Selected 
from  the  Writings  of  Jean  Ingelow. 
Fcp.  Svo. ,  2s.  6d. ;  cloth  plain,  35. 
cloth  gilt. 

Kendall.— Songs  from  Dreamland. 
By  May  Kendall.  Fcp.  Svo.,  5J.  net. 

Lang.— Vk'orks  by  Andrew  Lang. 
Ban  .-^nd  ArriSre  Ban.   A  Rally  of 
Fugitive   Rhymes.     Fcp.    Svo.,  5^. 
net. 

Grass  of  Parnassus.     Fcp.  Svo., 

2.S.  6d.  net. 
Ballads    of    Books.      Edited  by 

Andrew  Lang.    Fcp.  Svo.,  6s. 
The  Blue  Poetry  Book.    Edited  by 

Andrew  Lang.  With  x2  Plates  and 

88  Illustrations  in  the  Text  by  H.  J. 

FoKD  and  LANCELOT  Speed.  Crown 

Svo. ,  6^. 

Special  Ediiicm,  printed  on  Indio.n 
paper.  1 1 'if  A  Notes,  but  wilhcut 
Illustrations.      Crown  8vo.,  ys.  bd. 

Lecky.— Poems.  By  W.  E.  H.  Lecky. 
Fcp.  Svo.,  c^. 

Leyton. — Works  by  Frank  Leyton. 
The  Shadows  of  the  Lake,  and 

other  Poems.     Crown  Svo.,  js.  6d. 

Cheap  Edition.    Crown  Svo.,  3:*.  6d. 
Skeleton  Leaves  :  Poems,  Crown 

Svo.,  6.>-. 

Lytton. — Works  by  The  Earl  of 
Lytton  (Owen  Meredith), 

Marah.    Fcp.  Svo  .  6s.  6d. 

King  Poppy  :  a  Fantasia.  With  t 
Plate  and  Design  on  Title-Page  by 
Sir  Ed.  Burnk-Jones,  A.R.A.  Crown 
Svo.,  10s.  6d. 

The  Wanderer.    Cr.  8vo. ,  xos.  6d. 

LuciLE.    Crown  Svo.,  loi-.  6d. 

Selected  Poems,    Cr.  Svo.,  io.y.  6d. 
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Poetry  and  the  Drama- 


-continiLed. 


Macaulay.— Lays  of  Ancient  Rome,  ;  Piatt.— Works  by  John  James  Piatt. 


&c.  By  Lord  Macaulay. 
Illustrated  by  G.  Scharf. 


I05-.  (id. 
i8mo. ,  2J.  6d. 


Fcp.  4to. , 
Edition. 


 Bijou 

gilt  top. 

 Popular  Edition. 

Fcp.  4to.,  M.  sewed,  i.r.  cloth. 
Illustrated  by  J.  R.  Weguelin.  Crown 

8vo. ,  'i,s.  6d. 
Annotated   Edition.      Fcp.    8vo.,  xs. 
sewed,  i.s.  6d.  cloth. 

Murray.— (Robert  F.  ),  Author  of '  The 
Scarlet  Gown'.  His  Poems,  with  a 
Memoir  by  ANDREW  Lang.  Fcp.  8vo. , 
55.  net. 

Large  Paper  Edition  (50  copies  only). 
8vo. ,  loj-.  net. 

K"esbit.— Lays  and  Legends.  By  E. 
Nesbit  (Mrs.  Hubert  Bland).  First 
Series.  Crown  8vo. ,  3^.  6d.  Second 
Series,  with  Portrait.   Crown  8vo. ,  5^. 

Piatt.— Works  by  Sarah  Piatt. 

Poems.  With  portrait  of  the  Author. 
2  vols.    Crown  8vo. ,  los. 

An  Enchanted  Castle,  and  other 
Poems  :  Pictures,  Portraits  and  People 
in  Ireland.    Crown  8vo. ,  3^.  6d. 


Idyls  and  Lyrics  of   the  Ohio 

Valley.    Crown  8vo.,  55. 
Little  New  World  Idyls.  Cr.  8vo. , 

ahoades. — Teresa  and  Other 
Poems.  By  James  Rhoades.  Crown 
8vo.  ,  3^^.  6d. 

Riley. — Works  by  James  Whitcomb 
Riley. 

Old  Fashioned  Roses  :  Poems. 
T2mo. ,  5^. 

Poems  Here  at  Home.  Fcap.  8vo., 
6s.  net. 

Roberts.  —  Songs  of  the  Common 
Day,  and  Ave  :  an  Ode  for  the  Shelley 
Centenary.  By  Charles  G.  D. 
Roberts.    Crown  8vo. ,  35.  6d. 

Shakespeare. — Bowdler's  Family 
Shakespeare.  With  36  Woodcuts. 
I  vol.  8vo. ,  14^.  Or  in  6  vols.  Fcp. 
8vo.,  21J. 

The  Shakespeare  Birthday  Book. 
By  Mary  F.  Dunbar.  32010.,  xs.  6d. 
Drawing-Room  Edition,  with  Photo- 
graphs.   Fcp.  Bvo. ,  10s.  6d. 

Stiirgis.- A  Book  of  Song.  By  Julian 
Sturgis.    i6mo.,  55. 


Works  of  Fiction,  Humour,  &c. 


Anstey.— Works  by  F.  Anstey,  Author  : 
of  '  Vice  Versa  '. 

The  Black  Poodle,  and  other  Stories. 
Crown  8vo. ,  -25.  boards,  2s.  6d.  cloth. 

Voces  Populi.  Reprinted  from 
'  Punch '.  First  Series.  With  20 
Illustrations  by  J.  Bernard  Part- 
ridge.   Cr.  8vo. ,  3J.  6d. 

The  Travelling  Companions.  Re- 
printed from  '  Punch'.  With  25  Illus- 
trations by  J.  Bernard  Partridge. 
Post  4to. ,  5^. 

The  Man  from  Blankley's  :  a  Story 
in  Scenes,  and  other  Sketches.  With 
24  Illustrations  by  J.  Bernard  Part- 
ridge.   Fcp.  4to. ,  6s. 

Astor.—A  Journey  in  Other  Worlds,  i 
a  Romance  of  the  Future.     By  John 
Jacob  .Astor.    With  10  Illustrations. 
Cr.  8vo.,  6s. 


Baker.— By  the  Western  Sea.  By 
James  Baker,  Author  of  '  John  Westa- 
cott '.    Crown  8vo. ,  3^.  6d. 

Beaconsfield.— Works  by  the  Earl  of 
Beaconsfield. 

Novels  and  Tales.  Cheap  Edition. 
Complete  in  11  vols.  Cr.  8vo.,  is.  6d. 
each. 

Vivian  Grey.  [  Henrietta  Temple. 

TheYoungDuke,cS:c.  |  Venetia.  Tancred. 
Alroy,  Ixion,  &c.      |  Coningsby.  Sybil. 
Contarini   Fleming,  I  Lothair.  Endvniion. 
&c.  I 

Novels  and  Tales.  The  Hughenden 
Edition.  With  2  Portraits  and  11 
Vignettes.    11  vols.    Cr.  8vo.,  42.9. 

i  Clegg.— David's  Loom  :  a  Story  of 
Rochdale  hfe  in  the  early  yeais  of  the 
Nineteenth  Century.  By  John  Traf- 
ford  Clegg.    Crown  8\o.  6s. 
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Works  of  Fiction,  Humour,  &c. — continued. 


D eland.— Works  by  Margaret  De- 
land,  Author  of  '  John  Ward  '. 
The  Story  of  a  Child.    Cr.  8vo.,  5^. 
Mr.  Tommy  Dove,  and  other  Stories. 

Crown  8vo. ,  ds. 
Philip  and  his  Wife.    Cr.  8vo.,  6s. 

DougalL— Works  by  L.  DoUGALL. 
Beggars  All.    Crown  8vo.,  3J.  6tf. 
What  Necessity  Knows.  Crown 
8vo.,  6^. 

Doyle.— Works  by  A.  Conan  Doyle. 

MiCAH  Clarke  :  a  Tale  of  Monmouth's 
Rebellion.  With  Frontispiece  and 
Vignette.    Cr.  8vo.,  3-c  6d. 

The  Captain  of  the  Polestar,  and 
other  Tales.    Cr.  8vo. ,  -^s.  6d. 

The  Refugees  :  a  Tale  of  Two  Con- 
tinents.   Cr.  8vo. ,  6s. 

JParrar.— Darkness  and  Dawn:  or, 
Scenes  in  the  Days  of  Nero.  An  His- 
toric Tale.  By  Archdeacon  Farrar. 
Cr.  8vo. ,  js.  6d. 

Forster.— Major  Joshua.  By  Francis 
Forster.    Crown  8vo.,  6^. 

Froude.— The  Two  Chiefs  of  Dun- 
boy  :  an  Irish  Romance  of  the  Last 
Century.  By  J.  A.  Froude.  Cr.  8vo., 
35.  6d. 

Gilkes.  —  The  Thing  That  Hath 
Been  :  or,  a  Young  Man's  Mistake.  By 
A.  H.  Gilkes,  M.A.,  Master  of  Dulwich 
College,  Author  of  '  Boys  and  Masters  '. 
Crown  8vo. ,  6s. 

Haggard. — Works  by  H.  Rider  Hag- 
gard. 

The  People  of  the  Mist.  With  16 
Illustrations.    Crown  8vo. ,  6^-. 

She.  With  32  Illustrations.  Crown 
8vo. ,  3J-.  6d. 

Allan  Quatermain.  With  31  Illus- 
trations.   Crown  8vo. ,  35-.  617'. 

Maiwa's  Revenge  ;  or.  The  War  of 
the  Little  Hnnd.  Cr.  8vo.,  li-.  boards, 
IS.  6d.  cloth. 

Colonel  Quaritch,  V.C.  Cr.  8vo. , 
3J.  6d. 

Cleopatra.  With  29  Illustrations 
Crown  8vo. ,  35.  6d. 

Beatrice.    Cr.  8vo.,  3.9.  6d. 

Eric  Brighteyes.  With  51  Illustra- 
tions.   Cr.  8vo.,  35.  6d. 


Haggard.— Works  by  H.  Rider  Hag- 
gard— continued. 

Nada  the  Lily.  With  23  Illustra- 
tions.   Cr.  8vo.,6j-. 

Montezuma's  Daughter.  With  24 
Illustrations.    Crown  Bvo.,  6^-. 

Allan's  Wife.  With  34  Illustrations. 
Crown  8vo. ,  3J-.  6d. 

The  Witch's  Head.  With  16  Illus- 
trations.   Crown  8vo.,  3^-.  6d. 

Mr.  Meeson's  Wh.l.  With  16  Illus- 
trations.   Crown  8vo.,  3i-.  6d. 

Dawn.  With  16  Illustrations.  Crown 
8vo.,  3^.  6d. 

Haggard  and  Lang.— The  World's 
Desire.  By  H.  Rider  Haggard  and 
Andrew  Lang.  With  27  Illustrations 
by  M.  Greiffenhagen.  Cr.  8vo. ,  3^.  6d. 

Harte. —  In  the  Carquinez  Woods,. 
and  other  Stories.  By  Bret  Harte. 
Cr.  8vo.,  35.  6d. 

Hornung.— The  Unbidden  Guest. 
By  E.  W.  Hornung.    Crown  8vo. ,  6^. 

Lyall.— Works  by  Edna  Lyall,  Author 
of  'Donovan,'  &c. 

The  Autobiography  of  a  Slander. 
Fcp.  8vo.,  i.r.  sewed. 

Presentation  Edition.  With  20  Illus- 
trations by  Lancelot  Speed.  Cr. 
8vo. ,  IS.  6d.  net. 

Doreen  :  The  Story  of  a  Singer.  Cr. 
8vo.,  6s. 

Melville.— Works  by  G.   J.  Whyte 

Melville. 
The  Gladiators.         1  Holmby  House. 
The  Interpreter.  Kate  Coventry. 

Good  for  Nothing.     ,  Digby  Grand. 
The  Queen's  Maries.  I  General  Bounce.. 

Cr.  8vo. ,  IS.  6d.  each. 

Oliphant. — Works  by  Mrs.  Oliphant. 
Madam.    Cr.  8vo.,  is.  6d. 
In  Trust.    Cr.  8vo.,  is.  6d. 

Parr.- Can  this  be  Love?  By  Mrs. 
Park,  Author  of  '  Dorothy  Fox'.  Cr. 
8vo. ,  6s. 

Payn.— Works  by  James  Payn. 
The  Luck  of  the  Darrells.  Cr. 

8vo. ,  IS.  6d. 
Thicker  than  Water.    Cr.  8vo., 

i^.  6d. 
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Works  of  Fiction,  Humour,  &c. — continued. 


Elizabeth  M. 

Amy  Herbert. 
Cleve  Hall. 
Gertrude. 
Home  Life. 
After  Life. 
Ursula.  Ivors. 

IS.  6d. 


Phillipps-Wolley.— Snap  :  a  Legend 
of  the  Lone  Mountain.  By  C.  Phil- 
lipps-Wolley. With  13  Illustrations 
by  H.  G.  W^ILLINK.    Cr.  8vo.,  3^-.  6d. 

Robertson.— NuGGET-s  IN  THE  Devil's 
Punch  Bowl,  and  other  Australian 
Tales.  By  Andrew  Robertson.  Cr. 
8vo.,  3^.  6d. 

Sewell.— Works  by 

Sewell. 
A  Glimpse  of  the  World. 
Lane  ton  Parsonage. 
Margaret  Percival. 
Katharine  Ashton. 
The  Earl's  Daughter. 
The  Experience  of  Life. 

Cr.  8vo.,  Ts.  6d.  each  cloth  plain, 
each  cloth  extra,  gilt  edges. 

Stevenson. — Works  by  Robert  Louis 
Stevenson. 

Strange  Case  of  Dr.  Jekyll  and 
Mr.  Hyde.  Fcp.  Bvo.,  \s.  sewed. 
IS.  6d.  cloth. 

The  Dynamiter.  Fcp.  Bvo. ,  i^.  sewed, 
xs.  6d.  cloth, 

Stevenson  and  Osbonrne.— The 
Wrong  Box.  By  Robert  Louis  Ste- 
venson and  Lloyd  Osbourne.  Cr. 
8vo. ,  6<^- 

Suttner. — Lay  Down  Your  Arms 
Die  Waffeii  Nitder :  The  Autoljiography 
of  Martha  Tilling.  By  Bertha  von 
Suttner.  Translated  by  T.  Holmes. 
Cr.  8vo. ,  \s.  6d. 

Trollopo.— W^orks  by  Anthony  Trol- 
lope. 

The  Warden.    Cr.  8vo.,  is.  6d. 
Barchester  Towers.  Cr.  8vo. .  \s.  6d. 


TRUE,  A,  RELATION  of  the 
Travels  and  Perilous  Adven- 
tures OF  Mathew  Dudgeon,  Gentle- 
man ;  Wherein  is  truly  set  down  the 
Manner  of  his  Taking,  the  Long  Time 
of  his  Slavery  in  Algiers,  and  Means  of 
his  Delivery.  Written  by  Himself,  and 
now  for  the  first  time  printed  Cr.  8vo.,  55-. 
Waif  or  d.— Works  by  L.  B.  Walford. 
Mr.  Smith  :  a  Part  of  his  Life.  Crown 

8vo. ,  2S.  6d. 
The  Baby's  Grandmother. 

8vo.,  2S.  6d 
Cousins.    Crown  8vo.  2s.  6d. 
Troublesome  Daughters. 

8vo. ,  2s.  6d. 
Pauline.    Crown  8vo.  2s.  6d. 
Dick  Neiherby.    Crown  8vo., 
The  History  of  a  Week. 

8vo.  2s.  6d. 
A  Stiff-necked  Generation.  Crown 

8vo.  2s.  6d. 
Nan,  and  other  Stories.  Cr.  8vo. 
The  Mischief  of  Monica. 

Bvo. ,  2s.  6d. 
The  One  Good  Guest.  Cr.  Bvo.  2s.  6d. 
'  Ploughed,'  and  other  Stories.  Crown 

Bvo.,  6^. 

The  Matchmaker.  3  Vols.  Cr.  Bvo. 
i  West.— Works  by  B.  B.  West. 

Half-Hours  with  the  Million- 
aires :  Showing  how  much  harder  it 
is  to  spend  a  million  than  to  make  it. 
Cr.  Bvo. ,  6s. 

Sir  Simon  Vanderpetter,  and  Mind- 
ing HIS  Ancestors.    Two  Reforma- 
tions.   Crown  Bvo.,  =,s. 
Weyman.— Works  by  S.  J,  Weyman. 

The  House  of  the  Wolf.  Cr.  Bvo., 
3s.  6d. 

A  Gentleman  of  France.  Cr.  Bvo.,  6^-. 


Crown 


Crown 


2s.  6d. 
Crown 


,  2S.  6d. 
Crown 


Popular  Science  (Natural  History,  &c.). 


Butler. — Our  Household  Insects 
An  Account  of  the  Insect- Pests  found 
in  Dwelling-Houses.  By  Edward  A. 
Butler.  13. A.,  B.Sc.  (Lond.).  With 
113  Illustrations.    Crown  Bvo.,  6^-. 

Furneaux.— Works  by  W.  Fi^rne  aux. 

The  Outdoor  World;  or,  The  Young 
Collector's  Handbook.  With  18 
Plates,  16  of  which  are  coloured, 
and  549  Illustrations  in  the  Text. 
Crown  8vo. ,  ys.  6d. 

Butterflies  and  Moths  (British). 
With  12  coloured  Plates  and  241 
Illustrations  in  the  Text.  Crown  Bvo., 
los.  6d.  net. 


Hartwig.— Works    by    Dr.  George 
Hartwig. 

The  Sea  and  its  Living  Wonders. 

With  12  Plates  and  303  Woodcuts. 

8vo.,  ys.  net. 
The  Tropical  World.  With  8  Plates 

and  172  Woodcuts.    Bvo.,  ys.  net. 
The  Polar  World.    With  3  Maps,  8 

Plates  and  85  Woodcuts.    8vo. ,  ys. 

net. 

The  Subterranean  World.  With 
3  Maps  and  80  Woodcuts.  Bvo.,  ys. 
net. 

The  Aerial  World.  With  Map,  8 
Plates  and  60  Woodcuts.  Bvo.,  ys. 
net. 


t8    longmaa's  6-  co:s  standard  and  general  works. 


Popular  Science  (Natural  History,  &c.). 


Dr.  George 


19 


Hartwig.— Works  by 
Hart  WIG — continued. 

ilEROES  OF  THE  POLAR  WORLD 
Illustrations.    Crown  8vo.,  2s. 

\VONDERS  OF  THE  TROPICAL  FORESTS. 
40  Illustrations.    Crown  8vo. ,  2J. 

Workers  under  the  Ground.  29 
lll\istrations.    Crown  Bvo. ,  2J. 

Marvels  Over  our  Heads.  29  Il- 
lustrations.   Crown  Bvo.,  2s. 

Sea  Monsters  and  Sea  Birds.  75 
Illustrations.    Crown  8vo. ,  25.  6d. 

Denizens  of  the  Deep.  117  Illustra- 
tions.   Crown  8vo.,  2s.  6d. 

Volcanoes  and  Earthquakes.  30 
Illustrations.    Crown  8vo.,  2s.  6d. 

Wild  Animals  of  the  Tropics.  66 
Illustrations.    Crown  8vo.,  35.  6d. 
Helmholtz. — Popular  Lectures  on 

Scientific  Subjects,    By  Hermann 

VON  Helmholtz.   With  68  Woodcuts. 

2  vols.    Crown  Bvo. ,  3^.  6d.  each. 
Proctor. — Works    by    Richard  A. 

Proctor. 

Light  Science  for  Leisure  Hours, 
Familiar  Essays  on  Scientific  Subjects. 
3  vols.   Crown  8vo.,  5^.  each. 

Chance  and  Luck:  a  Discussion  of 
the  Laws  of  Luck,  Coincidence, 
Wagers,  Lotteries  and  the  Fallacies 
of  Ganiblinj;  ,  6L'C.  Cr.  Bvo. ,  2s. 
boards,  2s.  6d.  cloth. 

Rough  Ways  made  Smooth.  Fami- 
liar Essays  on  Scientific  Subjects. 
Silver  Library  Edition.  Crown  Bvo,, 
3^.  6d. 

Pleasant  Ways  in  Science.  Cr, 
Bvo.,  55,  Silver  Library  Edition, 
Crown  Bvo. ,  y.  6d. 

The  Great  Pyramid,  Observatory, 
Tomb  and  Temple.  With  Illustra- 
tions.   Crown  Bvo  ,  5j-. 

Nature  Studies.  By  R.  A.  Proctor, 
Grant  Allen,  A.  Wilson,  T. 
Foster  and  E.  Clodd.  Crown 
Bvo.,  $s.  Silver  Library  Edition. 
Crown  Bvo.,  3^.  6d. 

Leisure  Readings.  By  R.  A.  Proc- 
tou,  E.  Clodd,  A.'  Wilson,  T. 
I'ostek,  and  A.  C.  Ranyard.  Cr. 


Stanley.— A  Familiar  History  of 
Birds.  By  E.  Stanley,  D.D.,  for- 
merly Bishop  of  Norwich.  With  Illus- 
trations.    Cr.  Bvo.,  y.  6d. 

Wood. — Works  by  the  Rev,  J,  G.  Wood. 

Homes  withou'i  Hands  :  a  Descrip- 
tion of  the  Habitation  of  Animals, 
classed  according  to  the  Principle  of 
Construction.  With  140  Illustrations. 
Bvo. ,  js.  net. 

Insects  AT  Home  :  a  Popular  Account 
of  British  Insects,  their  Structure, 
Habits  and  Transformations.  With 
700  Illustrations.    Bvo.,  js.  net. 

Insects  Abroad  :  a  Popular  Account 
of  Foreign  Insects,  their  Structure, 
Habits  and  Transformations.  With 
600  Illustrations.    Bvo.,  js.  net. 

Bible  Animals  :  a  Description  of 
every  Living  Creature  mentioned  in 
the  Scriptures.  With  112  Illustra- 
tions.    Bvo.,  js.  net. 

Petland  Revisited.  With  33  Illus- 
trations.   Cr.  Bvo.,  3^.  6d. 

Out  of  Doors  ;  a  Selection  of  Origi- 
nal Articles  on  Practical  Natural 
History.  With  11  Illustrations.  Cr. 
Bvo.,  2,s.  ^d. 

Strange  Dwellings  :  a  Description 
of  the  Habitations  of  Animals, 
abridged  from  •  Homes  without 
Hands  With  60  Illustrations.  Cr. 
Bvo.,  3J,  6d. 

Bird  Life  of  the  Bible,  32  Illustra- 
tions.   Cr,  Bvo.,  3J,  6d. 

W\^NDERFUL  Nests.  30  Illustrations, 
Cr,  Bvo.,  3^.  6d. 

Homes  under  the  Ground.  28  Illus- 
trations.   Cr.  Bvo.,  3^.  6d. 

Wild  Animals  of  the  Bible. 
Illustrations.     Cr.  8vo. ,  35.  6d. 

Domestic  Animals  of  the  Bible.  23 
Illustrations.    Cr.  8vo,,  35,  6d. 

The  Branch  Builders,  28  Illustra- 
tions.   Cr.  Bvo.,  2s.  6d. 

Social  H.-^lbitations  and  Parasitic 
Nests.    18  lUustrations.     Cr.  Bvo., 

2S. 


29 


Works  of  Reference. 


.Mamider's  (Samuel)  Treasuries. 

BiOGRAPinc.\L  Treasury.  With  Sup- 
])',einent  brought  down  to  1889.  By 
Rov.  James  Wood.    T^cp.  Bvo.,  6s.  ' 


Maunder's  (Samuel)  Treasuries 

—  -oiilinued. 

Tricasury  of  Natural  History  :  or, 
Poinilar  Dictionary  of  Zoology  With 
900  Woodcuts.    P'cp.  8vo. ,  6s. 
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Works  of  Reference — continued. 


Ma.under's  (Samuel)  Treasuries 

— continued. 

Treasury  of  Geography,  Physical, 
Historical,  Descriptive,  and  Political. 
With  7  Maps  and  16  Plates.  Fcp. 
8vo.,  6s. 

The  Treasury  of  Bible  Know- 
ledge. By  the  Rev.  J.  Ayre,  M.A. 
With  5  Maps,  15  Plates,  and  300 
Woodcuts.    Fcp.  8vo.,  6s. 

Historical  Treasury  :  Outlines  of  j 
Universal  History,  Separate  Histories 
of  all  Nations.    Fcp.  8vo. ,  6s. 

Treasury  of  Knowledge  and 
Library  of  Reference.  Com- 
prising an  English  Dictionary  and 
Grammar,  Universal  Gazeteer,  Classi- 
cal Dictionary,  Chronology,  Law 
Dictionary,  &c.    Fcp.  Bvo. ,  6s. 

Scientific  and  Literary  Treasury. 
Fcp.  Bvo.,  6s. 


Maunder's  (Samuel)  Treasuries 

— continued. 
The  Treasury  of  Botany.  Edited 
by  J.  LiNDLEY,  F.R.S.,  and  T. 
Moore,  F.L.S.  With  274  Wood- 
cuts and  20  Steel  Plates.  2  vols. 
Fcp.  Bvo.,  I25-. 

Roget.-THESAURUS  OF  EnglishWords 
AND  Phrases.  Classified  and  Ar- 
ranged so  as  to  Facilitate  the  Expression 
of  Ideas  and  assist  in  Literary  Com- 
position. By  Peter  Mark  Roget, 
M.D.,  F.R.S.  Recomposed  through- 
out, enlarged  and  improved,  partly 
from  the  Author's  Notes,  and  with  a 
full  Index,  by  the  Author's  Son,  J6hn 
Lewis  Roget.    Crown  Bvo. ,  lo^.  6d. 

Willicli.— Popular  Tables  for  giving 
information  for  ascertaining  the  value  of 
Lifehold,  Leasehold,  and  Church  Pro- 
perty, the  PubHc  Funds,  &c.  By 
Charles  M.  Willich.  Edited  by  \l. 
Bence  Jones.    Crown  Bvo. ,  \os.  6d. 


Children' 

Crake. — Works  by  Rev.  A.  D.  Crake. 
Edwy  the  Fair  ;  or,  the  First  Chro- 
nicle of  ^scendune.     Crown  Bvo., 
25-.  6d. 

Alfgar  the  Dane;  or ,  the  Second  Chro- 
nicle of  ^scendune.    Cr.  Bvo.,  '^s.  6d. 

The  Rival  Heirs  :  being  the  Third 
and  Last  Chronicle  of  .^scendune. 
Cr.  Bvo. ,  "zs.  6d. 

The  House  of  Walderne.  A  Tale 
of  the  Cloister  and  llie  Forest  in  the 
Days  of  the  Barons'  Wars.  Crown 
Bvo.,  IS.  6d. 

Brian  Fitz-Count.  A  Story  of  Wal- 
hngford  Castle  and  Dorchester  Abbey. 
Cr.  Bvo.,  2 J.  6d. 

Ingeiow. — Very  Young,  and  Quite 
Another  Story.  Two  Stories.  By 
Jean  Ingelow.    Crown  Bvo.,  2jr.  6d. 

Lang. — Works  edited  by  Andrew  Lang. 
The  Blue  Fairy  Book.     With  138 

Illustrations  by  FI.  J.  Ford  and  G. 

P.  JACOMB  Hood.  "  Crown  8vo.,  6s. 
The  "Red   Fairy  Book.    With  100 

Illustrations  by   H,   J.   Ford  and 

Lancelot   Speed.    Cr.  8vo.,  6^-. 
The  Green  Fairy  Book.   With  loi 

Illustrations  by  H.  J.  Ford  and  L. 

Bogle.    Crown  Bvo.,  6s. 


s  Books. 

Lang. — Works  edited  by  Andrew  Lang 
— continued. 

The  Yellow  Fairy  Book.  With  104 
Illustrations  by  H.  J.  FORD.  Crown 
Bvo.,  6s. 

The  Blue  Poetry  Book.    With  100 
Illustrations  by   H.    J.    FORD  and 
Lancelot  Speed.    Crown  Bvo.,  6s. 
The  Blue  Poetry  Book.  School 
Edition,  without  Illustrations.  Fcp. 
8vo. ,  2.5-.  6d. 
The  True  Story  Book.   With  66 
Illustrations  by  H.  J.  Ford,  Lucien 
Davis,  C.   H.  M.  Kerr,  Lance- 
lot Speed,  and  Lockkart  Bogle., 
Crown  Bvo.,  6s. 
Meade.— Works  by  L.  T.  Meade. 
Daddy's    Boy.     Illustrated.  Crown^ 

Bvo.,  35.  6d. 
Deb  and  the  Duchess.  Illustrated. 
Crown  8vo.,  3.^.  6d. 
Stevenson. — A  Child's  Garden  of 
Verses.  By  Robert  Louis  Stevenson. 
Small  fcp.  8vo.,  z^s. 
MolesAVorth.— Works  by  Mrs.  Moles- 
worth. 

Silverthorns.  Illustrated.  Cr.  8vo.,55. 
The  Palace  in  the  Garden.  Illus- 
trated.   Crown  Bvo.,  5:.-. 
Neighbours.  IUus.  Crown  8vo.,  q.s.  6d... 
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Longmans'  Series  of  Books  for  Girls. 


Crown  8vo.,  pr 
Atelier  (The)  Du  Lys  :  or  an  Art 
Student  in  the  Reign  of  Terror. 

By  the  same  Author. 
Mademoiselle    Mori  :    a    Tale  of 

Modern  Rome. 
That  Child.    Illustrated  by  Gordon 

Browne. 
Under  a  Cloud. 

The  Fiddler  of  Lugau.  With  Illus- 
trations by  W.  Ralston. 

A  Child  of  the  Revolution.  With 
Illustrations  by  C.  J.  Stanil.-vnd. 

Hester's  Venture. 

In  the  Olden  Time  :  a  Tale  of  the 
Peasant  War  in  Germany. 

The  Younger  Sister. 


ce  2J.  dd.  each 
Atherstone  Priory.  By  L.  N.  Comyn. 
The  Third  Miss  St.  Quentin.  By 

Mrs.  MOLESWORTH. 

The  Story  of  a  Spring  Morning,  &c. 
By  Mrs.  Molesworth.  Illustrated. 

Neighbours.  By  Mrs.  Molesworth. 
Illustrated. 

Very  Young  ;  and  Quite  Another 
Story.  Two  Stories.  By  Jean  Inge- 
low. 

Keith  Deramore.    By  the  Author  of 

'  Miss  Molly '. 
Sidney.   By  Margaret  Del  and. 
Last  Words  to  Girls  on  Life  .\t 

School  and  After  School.  By 

Mrs.  W.  Grey. 


The  Silver  Library. 


Crown  8vo.    3^.  6d. 
Arnold's  (Sir  Edwin)  Seas  and  Lands. 

With  71  Illustrations.    35.  6d. 
Baker's  (Sir   S.  W.)  Eight  Years  in 

Ceylon.  With  6  Illustrations.  35.  6d. 
Baker's  (Sir  S.  W.)  Rifle  and  Hound  in 

Ceylon.  With  6  Illustrations.  3^.  6c/. 
Baring-Gould's  (Rev.  S.)  Curious  Myths 

of  the  Kiddle  Ages.    3^.  bd. 
Baring-Gould's  (Rev.   S.)  Origin  and 

Development  of  Religious  Belief.  2 

vols.    35.  6d.  each. 
Becker's  (Prof.)Gallus :  or,  Roman  Scenes 

in  the  Time  of  Augustus.  Illustrated. 

3^.  6d. 

Becker's  (Prof.)  Charicles:  or,  Illustra- 
tions of  the  Private  Life  of  the  Ancient 
Greeks.    Illustrated.    3J.  6rt'. 

Bent's  (J.  T.)  The  Ruined  Cities  of  Ma- 
shoanland :  being  a  Record  of  Ex- 
cavation and  E.xploration  in  1891. 
With  117  Illustrations.    3^-.  6d. 

Brassey's  (Lady)  A  Voyage  in  the '  Sun- 
beam '.  With  66  illustrations.  35.  bd. 

Clodd's  (E.)  Story  of  Creation  :  a  Plain 
Account  of  Evolution.  With  77  Illus- 
trations.   35.  6d. 

Conybeare  (Rev.  W.  J.)  and  Howson's 
(Very  Rev.  J.  S.)  Life  and  Epistles  of 
St.  Paul.    46  Illustrations.    3?.  6-:/. 

Dougairs(L.)Beggars  All;  aNovel.  35. 6r/. 

Doyle's  (A.  Conan)Micah  Clarke  :  a  Tale 
of  Monmouth's  Rebellion.    3,9.  bd. 

Doyle's  (A.  Conan)  The  Captain  of  the 
Polestar,  and  other  Tales.    35.  bd. 

Froude's(J.  A.)  Short  Studies  on  Great 
Subjects.    4  vols.    3S-.  6d.  each. 

Froude's  (J.  A.)  Caesar  :  a  Sketch.   3^.  bd. 


EACH  Volume. 

Froude's  (J.  A.)  Thomas  Cariyle:  a 
History  of  his  Life. 
1795-1835.    2  vols.  7J-. 
1834-1881.    2  vols.  ']S. 

Froude's  (J.  A.)  The  Two  Chiefs  of  Dun- 
boy  :  an  Irish  Romance  of  the  Last 
Century.    3^-.  bd. 

Froude's  (J.  A.)  The  History  of  England, 
from  the  Fall  of  Wolsey  to  the  Defeat 
of  the  Spanish  Armada.      12  vols. 

2,  s.  bd.  each. 

Froude's  (J.  A.)  The  English  in  Ireland. 

3  vols.    \os.  bd. 
Gleig's  (Rev.  G.  R.)  Life  of  the  Duke  of 

Wellington.  With  Portrait.  3J.  bd. 
Haggard's  (H.  R.)  She:  A  History  of 

Adventure.  32  Illustrations.  3J-.  bd. 
Haggard's  (H.  R.)  Allan  Quatermain. 

With  20  Illustrations.    3^.  bd. 
Haggard's  (H.  R.)   Colonel  Quaritch, 

V.C.  :  a  Tale  of  Country  Life.  3^-.  bd. 
Haggard's  (H.  R.)  Cleopatra.     With  29 

Full-page  Illustrations.    3^.  bd. 
Haggard's  (H.    R.)  Eric  Brighteyes. 

With  51  Illustrations.    35.  bd. 
Haggard's  (H.  R.)  Beatrice.    3^.  bd. 
Haggard's  (H.  R.)  Allan's  Wife.  With 

34  Illustrations,    y.  bd. 
Haggard's  (H.  R.)  The  Witch's  Head. 

With  Illustrations.    3^.  bd. 
Haggard's  (H.  R.)  Mr.  Meeson's  Will. 

With  Illustrations.    3^.  bd. 
Haggard's  (H.  R.)  Dawn.    With  16  Illus- 
trations.   3^-.  bd. 
Haggard's  (H.  R.)  and  Lang's  (A.)  The 

"World's  Desire.  With  27  Illustrations. 

3.  f.  bd. 
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The  Silver  Library — contimced. 


Harte's  (Bret)  In  the  Carquinez  Woods, 

and  other  Stories.    3.?.  bd. 
Helmholtz's  (Hermann   von)  Popular 

Lectures    on     Scientific  Subjects. 

With  68  Woodcuts.    2  vols.    3-S'.  6^/. 

each. 

Hewitt's  (W.)  Visits  to  Remarkable 

Places.    80  Illustrations.    35.  bd. 
Jefferies'  (R.)  The  Story  of  My  Heart: 

My  Autobiography.  With  Portrait. 
2>s.  6d. 

Jefferies'  (R.)  Field  and  Hedgerow.  I  .ast 
Essays  of.    With  Portrait.    35.  6d. 

Jefferies'  (R.)  Red  Deer.  With  17 
Illustrations  by  J.  CHARLTON  and  H. 
TuNALV.    3^.  6d. 

Jefferies'  (R.)  Wood  Magic:  a  Fable. 
With  Frontispiece  and  Vignette  by  E. 
V.  B.    3^.  6d. 

Jefferies'  (R.)  The  Toilers  of  the  Field. 
With  Portrait  from  the  Rust  in  Salis- 
bury Cathedral,    y.  6d. 

Knight's  (E.  F.)  The  Cruise  of  the 
'  Alerte' :  the  Narrative  of  a  Search  for 
Treasure  on  the  Desert  Island  of 
Trinidad.  With  2  Maps  and  23 
Illustrations.    3^-.  6d. 

Lang's  (A.)  Angling  Sketches,    y.  6d. 

Lang's  (A.)  Custom  and  Myth:  Studies 
of  Early  Usage  and  P)elief.    35.  6d. 

Lees  (J.  A.)  and  Clutterbuck's  (W.  J.) 
B.C.  1887,  A  Ramble  in  British 
Columbia.  With  Maps  and  75  Illustra- 
tions.   35.  6d. 

Macaulay's  (Lord)  Essays  and  Lays  of 
Ancient  Rome.  With  Portrait  and 
Illuitrations.    3J.  6d. 

Macleod  (H.  D.)  The  Elements  of  Bank- 
ing.   3^.  6d. 

Marshman's  (J.  C.)  Memoirs  of  Sir  Henry 
Havelock.    y.  6d. 

Max  Miiller's  (F.)  India,  what  can  it 
teach  us  ?    3^.  6d. 

Max  Miiller's  (F.)  Introduction  to  the 
Science  of  Religion,    y.  6d. 


Meri  vale's  (Dean)  History  of  the  Romans 
under  the  Empire.  8  vols.    y.  6d.  en. 

Mill's  (J.  S.)  Political  Economy.   39.  6d. 

Mill's  (J.  S.)  System  of  Logic.    3s.  6d. 

Milner's  (Geoo)  Country  Pleasures.  3^.  6d. 

Hansen's  (F.)  The  First  Crossing  of 
Greenland.  With  Illustrations  and 
a  Map.    35-.  6d. 

Phillipps-Wolley's(C.)  Snap:  a  Legend 
of  the  Lone  Mountain.  W'ith  13 
Illustrations.    3^-.  6d. 

Proctor's  (R.  A.)  The  Orbs  Around  Us, 
Essays  on  the  Isloon  and  Planets, 
Metors  and  Comets,  the  Sun  and 
Coloured  Pairs  of  Suns.    3^.  6d. 

Proctor's  (R.  A.)  The  Expanse  of  Heaven. 
Essays  on  the  Wonders  of  the  Firma- 
ment.   3 J.  6d. 

Proctor's  (R.  A.)  Other  Worlds  thnn 
Ours.    y.  6d. 

Proctor's  (R.  A.)  Rough  Ways  made 
Smooth.    3^.  6d. 

Proctor's  (R.  A.)  Pleasant  Way^;  i;i 
Sciencf-.    3^-.  6d. 

Proctor's  (R.  A.)  Myths  and  Marvels 
of  Astronomy,    y.  6d. 

Proptor's  (R.  A.)  Nature  Studies.    3^-.  6d. 

Rossetti's  (Maria  F.)  A  Shadow  of  Dante : 
being  an  Essay  towards  studying  Him- 
self, his  World  and  his  Pilgrim- 
age.   3J-.  6d. 

Smith's  (R.  Bosworth)  Carthage  and  (he 
Carthaginians,    y.  6d. 

Stanley's  (Bishop)  Familiar  History  cf 
Birds.    160  Illustrations.    3^-.  6d. 

Stevenson(RobertLouis)and  Osbourne's 
(Lloyd)  The  Wrong  Box.    3^.  6d. 

Weyman's  (Stanley  J.)  The  House  of 
the  Wolf:  a  Romance,    y.  6d. 

Wood's  (Rev.  J.  G.)  Petland  Revisiiied. 
With  33  Illustrations,    y.  6d. 

Wood's  (Rev.  J.  G.)  Strange  Dwellings. 
With  60  Illustrations.    3,r.  6d. 

Wood's  (Rev.  J.  G.)  Out  of  Doors.  11 
Illustrations.    35.  6d. 


Cookery,  Domestic 

Acton. — Modern  Cookery.  By  Eliza 
Acton.    With  150  Woodcuts.  Fcp. 
8vo.,  4s.  6d. 
Bull.— Works  by  Thomas  Bull,  M.D. 
Hints  to  Mothers  on  the  Manage- 
ment of  their  Health  DURING  THE 
Period  of  Pregnancy.    Fcp.  8vo,, 
I  .J.  6d. 

The  Maternal  Management  of 
Children  in  Health  and  Disease. 
Fcp.  8vo. ,  i^.  6d, 


Management,  &c. 

De  Salis. — Works  by  Mrs.  De  Salis. 
Cakes  and  Confections  a  La  Mode. 

Fcp.  8vo. ,  IS.  6d. 
Dors  :  a  Manual  for  Amateurs.  Fcp. 
8vo., 

Dressed  Game  and  Poultry  a  la 

Mode.    Fcp.  8vo.,  i.y.  6d. 
Dressed  Vegetables  a  la  Mode. 

Fcp.  8vo.,  IS.  6d. 
Drinks  X  la  Mode.    Fcp.  8vo.,  is.  6d. 
Entrees  a  la  Mode.  Fcp.  8vo.,  i^-.  6^/. 
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Cookery,  Domestic  Mans.gement,  kQ,—amti?med. 


De  Salis.— Works  by  Mrs.  De  Salis  — 
continued. 

Floral  Decorations.  Suggestions 
cind  Descriptions.    Fcp.  8vo  ,  ts.  6d. 
National  Viands.    Fcp.  8vo. 

\/)/-  ihe  Press. 

New-laid  Eggs  :  Hints  for  Amateur 
Poultry  Rearers.    Fcp.  8\o.,  is.  6d. 

Oysteks  a  la  Mode.   Fcp.  8vo.,  js.  6d. 

Puddings  and  Pastry  a  la  Mode. 
Fcp.  8vo. ,  Tj.  6d. 

S.-vvouries  a  la  Mode.  Fcp.  8vo., 
i.^  6d. 

Soups  and  DREssr:;D  Fisii  a  la  Mode. 
Fcp.  8vo.,  I.C  6d. 

Sweets  and  Supper  Dishes  a  la 
Mode.    Fcp.  8vo.,  is.  6d. 

Tempting  Dishes  for  Small  In- 
comes.   Fcp.  Svo.,  IS.  6d. 

Wrinkles  and  Notions  for  Every 
Household.    Cr.  8vo. ,  is.  6d. 


J-jear. — Maigre  Cookery.  By 
Sidney  Lear.    i6mo.,  2s. 


H.  L. 


Poole.— Cookery  for  the  Diabetic. 
By  W.  H.  and  Mrs.  PoOLE.  With 
Preface  by  Dr.  Pavy.  Fcp.  8vo.,  2s.  6d. 

Walker. — A  Handbook  for  Mothers: 
being  Simple  Hints  to  Women  on  the 
Management  of  their  Health  during 
Pregnancy  and  Confinement,  together 
with  Plain  Directions  as  to  the  Care  of 
Infants.  Bv  Jane  H.  Walker, L.R.C.P. 
and  L.M.,'  L.R.C.S.  and  M.D.  (Brux.). 
Cr.  8vo.,  2.S.  6d. 

West.— The  Mother's  Manual  of 
Children's  Diseases.  By  Charles 
West,  M.D.    Fcp.  8vo.,  2J.  6d. 


Miscellaneous  and  Critical  Works. 


Allins:ham.—VAK  unties   in  Prose. 

By  William  Allingham.  3  vols.  Cr. 

8vo,  i8.f.    (Vols.  I  and  2,  Rambles,  by 

Patricius  Walker.     Vol.  3,  Irish 

Sketches,  etc.) 
Armstrong. — Essays  and  Sketches. 

By  Edmund  J.  Armstrong.  Fcp. 

8vo.,  5-^. 

Baring:-Gould.— Curious  Myths  of 

THE    Middle   Ages.     By   Rev.  S. 
•  Baring-Gould.    Crown  8vo. ,  3^.  6d. 
Battye.  —  Pictures  in   Prosic  of 

Nature,  Wild  Sport,  and  Humble 

Life.    By  Aubyn  Trevor  Battye, 

R. A.    Crown  8vo. ,  6s. 
Baynes.— Shakespeare  Studies,  and 

Other  Essays.   By  the  late  Thomas 

Spencer     Baynes,    LL.B.  ,  LL.D. 

With  a  biographical  Preface  by  Prof. 

Lewis  Campbell.  Crown  Svo. ,'  7s.  6d. 
Boyd  ('A.  K.  H.  B.').— Works  by 

A.  K.  H.  Boyd,  D.D.,  LL.D. 

Aiid  sec  MISCELLANEOUS  THEOLO- 
GICAL WORKS,  p.  24. 

Autumn  Holidays  of  a  Country 

Parson.    Crown  8vo. ,  3^-.  6d. 
Commonplace  Philosopher.  Crown 

Svo. ,  3^.  6d. 
Critical   Essays   of   a  Country 

Parson.    Crown  8vo.,  y.  6d. 
East  Coast  Days  and  Memories. 

Crown  8vo. ,  3J-.  6d. 
Landscapes,  Churches  and  Mora- 

LiTiE.S.    Crown  Svo. ,  3J.  6d. 
Leisure  Hours  in  Town.  Crown 

Svo. ,  3^.  bd. 


Boyd  C  A.  K.  H.  B.').-Works  by  A. 
K.  H.  Boyd,  D.D.,  'L'\_..T).—conti7iued. 
Lessons  of  ]M iddle  Age .  Cr . Svo. , 3^.  6d. 
Our  Little  Life.    Two  Series.  Cr. 

Svo. ,  35'.  6d.  erich. 
Our  Homely  Comedy:  andTragedy. 

Crown  Svo. ,  3J'.  6d. 
Recreations  of  a  Country  Parson. 

Three  Series.    Cr.  8vo. ,  3^-.  6d.  each. 

Also  First  Series.  Popular  Ed.  Svo.,  6d. 

Eiitler. — Works  by  Samuel  Butler. 
Erewhon.    Cr.  Svo,,  z^. 
The  Fair  Haven.  A  Work  in  Defence 

of  the  Miraculous   Element  in  our 

Lord's  Ministry.    Cr.  Svo. ,  ys.  6d. 
Life  and  Habit.     An  Essay  after  a 

Completer  View  of  Evolution.  Cr. 

Svo.,  js.  6d 
Evolution,  Old  and  New.  Cr.  Svo., 

xos.  bd. 

Alps  and  Sanctuaries  of  Piedmont 
and  Canton  Ticino.  Illustrated. 
Pott  4to. ,  io.s-.6^f. 
Luck,  or  Cunning,  as  the  Main 
Means  of  Organic  Modification? 
Cr.  Svo.,  7J-.  bd. 
Ex  Voto.    An  Account  of  the  Sacro 
Monte  or  New  Jerusalem  at  Varallo- 
Sesia.    Crown  Svo.,  ioj.  61?'. 
Gwilt.— An  Encyclopedia  of  Archi- 
tecture.   By  Joseph  Gwilt,  F.S.A. 
Illustrated  with  more  than  iioo  Engrav- 
ings on  Wood.     Revised  (i388),  with 
Alterations  and  Considerable  Additions 
by  Wyatt  Papworth.  Svo.,  £2. 125-.  bd. 
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Miscellaneous  and  Cri1 

Hullah.— Worksby  J.  Mullah,  LL.D.  1 
CbURSE  OF  Lectures  on  the  His-  i 

TORY  OF  Modern  Music.  8vo.,  8j.  6d. 
Course  of  Lectures  on  the  Transi- 
tion Period  of  Musical  History. 

8vo. ,  10s.  6d. 
James.— Mining    Royalties:  their 
Practical  Operation   and   Effect.  By 
Chas.  Ashworth  James,  of  Lincoln's 
Inn,  Barrister-at-Law.    Fcp.  4to,,  5^. 
Jefferies.— Works  by  R.  Jefferies. 
Field  and  Hedgerow  :  last  Essays. 

With  Portrait.    Crown  3vo. ,  y.  td. 
The  Story  of  My  Heart  :  With 

Portrait  and  New  Preface  by  C.  J. 

Longman.    Crown  Bvo. ,  3.?.  613'. 
Red  Deer.  With  17  Illustrations.  Cr. 

Bvo.,  3^.  (id. 
The  Toilers  of  the  Field.  With 

Portrait.    Crown  Bvo.,  3.?.  6d. 
Wood  Magic.    With  Frontispiece  and 

Vignette  by  E.  V.  B.    Cr.  Bvo.,  35.  6d. 

Jolmson.— The  Patentee's  Manual:  ; 

a  Treatise  on  the  Law  and  Practice  of  | 

Letters  Patent.    By  J.  &  J.  H.  John-  j 

son,  Patent  Agents,  &c.  Bvo.,  loi.  6d.  \ 
Lang— Works  by  Andrew  Lang.  | 

Letters  to  Dead  Authors.  Fcp.  j 
8vo.,  IS.  6d.  net.  j 

Letters  on  Literature.  Fcp.  Bvo.,  i 
23.  6d.  net. 

Books  and  Bookmen.  With  19 
Illustrations.    Fcp.  Bvo.,  2.?.  6d.  net. 

Old  Friends.    Fcp.  Svo.,  2s.  6d.  net. 

Cock  Lane  and  Common  Sense. 
Fcp.  8vo.,  6s.  6d.  net. 
Leonard. — The  Camel  :  Its  Uses  and 

Management.  By  Major  .Arthur  Glyn 

Leonard.    Royal  Bvo.,  2i.r.  net. 
Macfarren.— Lectures  ON  Harmony. 

By  Sir  Geo.  A.  Macfarren.  8vo.  ,  i2j. 
Max  Mliller.— Works  by  F.  Max 

MilLLER. 

India  :  What  can  it  Teach  us  ?  Cr. 
Bvo.,  3j.  6d. 

Chips  from  a  German  Workshop. 

Vol.  I.,  Recent  Essays  and  Addresses. 
Cr.  Bvo.,  6s.  6d.  net. 

Vol.  II.,  Biographical  Essays.  Cr.  Bvo., 
6s.  6d.  net. 

Vol.  III.,  Essays  on  Language  and 
Literature;  Vol.  IV.,  Essays  on  the 
Sciences  of  Language,  of  Thought,  and 
of  Mythology.  [In  Preparation. 

Mendelssohn.— The    Letters  of 

Felix  Mendelssohn.    Translated  by 

Lady  Wallace.  2  vols.  Cr.  Bvo.,  \os.  • 


bical  Works  —continued. 
Milner.- -Works  by  George  Milner. 
Country  Pleasures  :  the  Chronicle  of 

a  Year  chiefly  in  a  Garden.    Cr.  Bvo. , 

y.  6d. 

Studies  of  Nature  on  the  Coast 
of  Arran.  With  lilustrations  by 
W.  No!- lJohnson.  Cr.  8vo.,6i.  6d.  net. 

Poore.— Essays  on  Rural  PiYGiENE. 
By  George  Vivian  Poore,  M.D., 
F.R.C.P.  M^ith  13  Illustrations.  Cr. 
Bvo.,  6s.  6d. 

Proctor. — Works  by  R.  A.  Proctor. 
Strength  and  Happiness.    With  9 

Illustrations.    Crown  Bvo.,  ^s. 
Strength  :   How  to  get  Strong  and 
keep  Strong,  with  Chapters  on  Row- 
ing and  Swimming,  Fat,  Age,  and  the 
Waist.    With  9  Illus.    Cr.  Bvo,  2j. 

Hichardson.— National  Health. 
A  Review  of  the  Works  of  Sir  Edwin 
Chadwick,  K.C.B.  By  Sir  B.  W. 
Richardson,  M.D.    Cr.  Bvo.,  4^.  6d. 

Rossetti.— A  Shadow  of  Dante  :  be- 
ing an  Essay  towards  studying  Himself, 
his  World,  and  his  Pilgrimage.  By 
Maria  Francesca  Rossetti.  Cr. 
Bvo.,  IOJ-.  6d.    Cheap  Edition,  3.f.  6d. 

Solovyoif.— A  Modern  Priestess  of 
ISLS  (Madame  Blavatsky).  Abridged 
and  Translated  on  Behalf  of  the  Society 
for  Psychical  Research  from  the  Russian 
of  Vsevolod  Sergveevich  Solovyff. 
By  Walter  Leaf,  Litt.  D.  With 
Appendices.    Crown  Bvo. ,  6s. 

Stevens.— On  the  Stowage  of  Ships 
and  their  Cargoes.  With  Informa- 
tion regarding  Freights,  Charter-Parties, 
&c.  By  Robert  White  Stevens, 
Associate  Member  of  the  Institute  of 
Naval  Architects.    Bvo.  21^. 

Southey.  —  Correspondence  with 
Caroline  Bowles.  By  R.  Southey. 
Bvo.,  14^. 

Van  Dyke.~A  Text-Book  of  the  His- 
tory of  Painting.  By  John  C.  Van 
Dyke,  of  Rutgers  College,  U.S.  With 
Frontispiece  and  109  Illustrations  in  the 
Text.    Crown  Bvo. .  6.$-. 

Wallaschek.— Primitive  Music  :  an 
Inquiry  into  the  Origin  and  Develop- 
ment of  Music,  Songs,  Instruments, 
Dances,  and  Pantomimes  of  Savage 
Races.  By  Richard  Wallaschek. 
With  Musical  Examples.    Bvo.,  125.  6d. 

West.— Wills,  and  How  Not  to 
Make  Them.  With  a  Selection  of 
Leading  Cases.  By  B.  B.  West.  Fcp 
Bvo. ,  2.9.  6d. 
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Balfour— The  Foundations  of  Be- 
lief :  being  Notes  Intooductory  to  the 
Study  of  Theology.  By  the  Right  Hon. 
Arthur  T.  Balfour,  M.P.  8vo. 
Boyd.— Works  by  A.  K.  H.  Boyd.  D.D., 
First  Minister  of  St.  Andrews,  author  of 
'  Recreations  of  a  Country  Parson,'  &c. 
Counsel  and  Comfort  from  a  City 

Pulpit.    Crown  8vo.,  y.  6d. 
Sunday  Afternoons  in  the  Parish 

Church  of  a  Scottish  University 

City.    Crown  8vo.,  3^.  6d. 
Changed  Aspects  of  Unchanged 

Truths.    Crown  8vo.,  3.f.  6d. 
Graver  Thoughts  of  a  Country 

Parson.  Three  Series.   Crown  Bvo., 

3J.  613'.  each. 
Present  Day  Thoughts.  Crown  8vo. , 

3J.  6d. 

Seaside  Musings.    Cr.  8vo.,  35.  6d. 

'To  Meet  the  Day'  through  the 
Christian  Year  ;  being  a  Text  of  Scrip- 
ture, with  an  Original  Meditation  and 
a  Short  Selection  in  Verse  for  Every 
Day.  Crown  8vo.,  ^.  6d. 
De  La  Saussaye.— A  Manual  of 

THE  Science  of  Religion.    By  Prof. 

Chantepie  de  la  Saussaye.  Crown 

8vo..  X2S.  6d. 
Kalisch.— Works  by  M,  M.  Kalisch, 

Bible  Studies.  Part  I.  The  Pro- 
phecies of  Balaam.  8vo.,  10s.  6d.  Part 
II.  The  Book  of  Jonah.  8vo. ,  10s.  6d. 
Commentary  on  the  old  Testament: 
with  a  new  ^Iranslation.  Vol.  I. 
Genesis.  8vo.,  i8^.  Or  adapted  for  the 
General  Reader.  I'zs.  Vol.  II.  Exodus. 
15^.  Or  adapted  for  the  General 
Reader.  i2J.  Vol.  III.  Leviticus,  Part 

I.  15^.  Or  adapted  for  the  General 
Reader.  Sj.  Vol.  IV.  Leviticus,  Part 

II.  15J.  Or  adapted  for  the  General 
Reader.  8j. 

Martineau.— Works  by  James  Mar- 
TiNEAU,  D.D.,  LL.D. 
Hours  of   Thought   on  Sacred 

Things.    Two  Volumes  of  Sermons. 

Crown  8vo. ,  js.  6d. 
Endeavours  after  the  Christian 

Life.    Discourses.    Cr.  8vo. ,  js.  6d. 
The  Seat  OF  Authority  in  Religion. 

8vo. ,  14J. 

Essays,  Reviews,  and  Addresses.  4 
Vols.    Crown  8vo. ,  ys.  6d.  each. 
I.  Personal  ;  Political. 
II.  PIcclesiastical ;  Historical. 

III.  Theological;  Philosophical. 

IV.  Academical ;  Religious 
Home  Prayers,  with  Two  Services  for 

Public  Worship.    Crown  8vo.  y.  6d. 
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Maedonald.— Works  by  George  M  ac- 
DONALD,  LL.D. 

Unspoken  Sermons.    Three  Series. 

Crown  8vo.,  35.  6d.  each. 
The  Miracles  of  Our  Lord.  Crown 

8vo. ,  35.  6d. 
A  Book  of  Strife,  in  the  Form  of 

the  Diary  of  an  Old  Soul  :  Poems 

i8mo.,  6.r. 

Max  Miiller.— Works   by  F.  Max 

MtjLLER. 

Hibbert  Lectures  on  the  Origin 
and  Growth  of  Religion,  as  illus- 
trated by  the  Religions  of  India. 
Crown  Bvo.,  ys.  6d. 

Introduction  to  the  Science  of 
Religion  :  Four  Lectures  delivered  at 
the  Royal  Institution.    Cr.  8vo.  ,y.  6d. 

Natural  Religion.  The  Gifford 
Lectures,  delivered  before  the  Uni- 
versity of  Glasgow  in  1888.  Cr.  8vo., 
ICS.  6d. 

Physical  Religion.  The  Gifford 
Lectures,  delivered  before  the  Uni- 
versity of  Glasgow  in  1890.  Cr.  8vo., 
IOJ-.  6d. 

Anthropological  Religion.  The  Gif- 
ford Lectures,  delivered   before  the 
University  of  Glasgow  in  1891.  Cn 
8vo.,  10s.  6d. 
Theosophy  or  Psychological  Reli- 
gion. 1  he  Gifford  Lectures,  delivered 
before  theUniversity  ofGlasgow  in  1892. 
Cr.  8vo.,  los.  6d. 
Three  Lectures  on  the  Vedanta 
Philosophy,  delivered  at  the  Royal 
Institution  in  March,  1894.    Bvo. ,  ^s. 
Phillips.— The  Teaching  of  the  Ve- 
DAS.    What  Light  does  it  Throw  on  the 
Origin  and  Development  of  Religion  ? 
ByMAURiCE  Phillips,  London  Mission, 
Madras.    Crown  Bvo.,  6s. 
Scholler.— A  Chapter  of  Church 
Hlstory  from  South  Germany  :  being 
Passages  from  the  Life  of  Johann  Evan- 
gelist Georg  Lutz,  formerly  Parish  Priest 
and  Dean  in  Oberroth,  Bavaria.    By  L. 
W.  Scholler.    Translated  from  the 
German  by  W.  Wallis.    Crown  Bvo., 
3.-.  6d. 

SUPERNATURAL    RELIGION  :  an 
Inquiry  into  the  Reality  of  Divine  Revela- 
tion.   3  vols.    8vo.  ,36^. 
Reply  (A) TO  Dr.Lightfoot's  Essays. 
Bv  the  Author  of  '  Supernatural  Re- 
ligion '.    Bvo. ,  6j'. 
The  Gospel  according  to  St:  Peter: 
a  Study.    By  the  Author  of  '  Super- 
natural Religion '.    Bvo.,  6s. 
:ksity  press. 


